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GENERAL VIEW of North Carol 


ina Granite Corporation’s quarry at Mt. Airy. The quarry, approximately 75 acres in extent, with 3 cutting 
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plants, furnishes stone for schools, churches and other structures, including the $15,000,000 Arlington Memorial Bridge. All equipment 
from drills to compressors, saws, and locomotive cranes is kept at top condition with Texaco Lubricants. 






TWO-STAGE Ingersoll-Rand 
500 h.p. compressors. The 
cylinders are lubricated with 
Texaco Ursa Oil, have been 
for years. 


LOCOMOTIVE CRANES 
on North Carolina Gran- 
ite’s property, Texaco 
Crater Compound is 
making an enviable rec- 
ord giving longer life, 
better protection to all 
wire rope and gears 
about this quarry, 








HEY’RE keeping compressors working longer 

hours with less time out for inspection and clean- 
ing, at the North Carolina Granite Corporation’s 
quarry, Mt. Airy, N. C. 

In spite of this hard service, valves and ports stay 
free from carbon accumulations, and continue to seat 
properly. For more than 7 years, these compressors 
have been lubricated exclusively with Texaco Ursa Oil. 
In fact, all equipment here is Texaco lubricated 100%. 

You can get similar operating efficiencies by using 
Texaco Alcaid, Algol, or Ursa Oils. 

Experienced lubrication engineers, trained in the 
selection and application of Texaco Compressor Lubri- 
cants, will be glad to demonstrate that savings can be 
made with Texaco Perfected Lubrication. 

For prompt engineering service and deliveries, 
phone the nearest of our 2279 warehouses in the U. S., 
or write: 

The Texas Company, 135 E. 42nd St., N. Y.C., N.Y. 


TEXACO’S INTER- 
ESTING BOOKLET on 
rock drills, their 
care and lubrica- 
tion. 36 pages of 
valuable informa- 
tion. Plentifully il- 
lustrated, It’s FREE, 





ALCAID, ALGOL ana URSA OILS 



































CHRISTMAS SEALS 






































Help to Protect Your 
Home from Tuberculosis 


ON THE COVER 


@ s cover picture shows two Ingersoll- 
Rand Motorblowers used by Pleasantville 
Constructors, Inc., for ventilating a section 
of the Delaware Aqueduct Tunnel being 
driven by that concern. The blowers are in- 
stalled above ground and, by operating 4- 
way valves, may be adjusted either to ex- 
haust vitiated air from the workings below 
or to blow fresh air into them. Each blower 
can deliver 12,000 cfm. at a maximum pressure 
of 2 pounds per square inch. Each unit is 
driven by a direct-connected 125-hp. motor. 


IN THIS ISSUE 


Ce leading article presents what we be- 
lieve is the first complete, authoritative 
account of the salvaging of the U.S. Sub- 
marine Squalus to appear in print. The 
author, R.G. Skerrett, who is one of the 
nation’s best-informed civilians in naval and 
maritime matters, gathered his facts first 
hand; and the article has been passed upon 
by the U.S. Navy Department. 


we persons have asked about the ori- 
gin of the name of Painted Post, N.Y., 
a village from which compressors are sent 
the world over. Our second article, written 
by a recognized authority on the Indian lore 
of the region, gives the answer. 


Ts pH scale is now one of the working 
A tools of the engineer. Our third article 
dispels some of the mystery that it has held 
for the layman. 


CORRECTION 


WE ERRED in stating that the boat 
shown on our October cover was made 
of balsa wood. Although the craft is called a 
balsa boat, it is built of reeds, as close exami- 
nation of the picture will reveal. 
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Up from Forty Fathoms 
Robent G. Skennett 


HE U.S. Submarine Squalus, while on 

a practice run from her base at the 

navy yard, Portsmouth, N.H., sank in 
the open sea at 8:40 a.m., daylight-saving 
time, May 23 of this year. She went to the 
bottom because her high-induction valve 
failed to close, and through that 31-inch 
portal a great volume of water quickly en- 
tered and flooded the after body of the 
craft. That valve is designed to feed great 
volumes of air into all the living spaces of 
the vessel and to provide the breath of com- 
bustion for the four powerful Diesel engines 
that drive the submarine at high speed 
when on the surface. 

The Squalus had dived to 50 feet and 
was straightening out horizontally when 
the commanding officer, in the control 
room, was notified that water was coming 
into the ship. The blowing of the ballast 
’ tanks was instantly ordered; but the boat 
could not obtain sufficient buoyancy to off- 
set the dead weight of the water that flood- 
ed the four after compartments, and she 
sank stern first at a slope of about 45°. She 
settled forcibly to the sea bed in water 240 
feet deep, and her plunge drove her stern 
well into the muddy bottom. The sub- 
marine came to rest on an even keel and 
with her bow pointed upward at 11°. Her 
position was 6 miles off the coast of New 
Hampshire and about 5 miles south of the 
Isles of Shoals. The entire interior would 
have filled had not the door in the water- 
tight bulkhead at the after end of the con- 
trol room been closed through the quick and 
desperate efforts of one of the crew. 

Just before the Squalus went under, her 
commander, Lieut. Oliver F. Naquin, radi- 
oed to the Portsmouth Navy Yard that he 
was about to submerge for a run of an 
hour’s duration. When that time had passed 
by a considerable margin, and the boat 
had failed to report her return to the sur- 
face, the U.S. Submarine Sculpin, a sister 
ship, was sent to investigate. That vessel 
discovered a tell-tale smoke bomb float- 
ing on the surface, and then located the 
marker buoy that had been released from a 
well in the forward deck of the Squalus. 
That buoy carried a telephone circuit in the 
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cable which linked it with the submarine; 
and the commanding officer of the Sculpin 
was thus able to communicate with the 
survivors in the forward compartments of 
the sunken craft. Shortly afterward the 
buoy cable parted and vocal communica- 
tion ceased; but signals tapped on the hull 
of the Squalus kept the Sculpin and the tug 
Wandank in contact until rescue operations 
were taken in hand the following day, when 
the U.S.S. Falcon reached the scene of the 
disaster. 

The Falcon, which is stationed at the 
submarine base at New London, Conn., is 
especially equipped for rescue and salvage 
work. At 10:15 a.m., May 24, Martin 
Sibitzky, boatswain mate, first class, made 
the first dive from the Falcon, and a few 
minutes later telephoned that he had land- 
ed on the forward deck of the Squalus and 
that men inside her there were tapping on 
her hull as they heard him walking over- 
head. Sibitzky quickly shackled the down- 
haul line of the rescue chamber to the for- 
ward escape hatch of the Squalus; and a 
little more than an hour later the chamber 
pulled itself down to the hatch. With all 
essential adjustments made, the way was 
open for seven of the men in the Squalus to 
leave her and to be returned to the surface 
—the upward journey taking a little less 
than half an hour. That was the first ap- 
plication of the rescue chamber in saving 
life! Three other descents were made be- 
fore the last of the 33 known living aboard 
the submarine were removed from her. 

The rescue chamber was devised by Com. 
Allen R. McCann, and was inspired by the 
sinking of the S-4 in December, 1927, when 
all 40 of her personnel lost their lives. The 
navy now has five rescue chambers; and 
divers are trained to use them by practice 
in water 100 feet deep. The position of the 
Squalus, 240 feet below the surface in the 
open sea, presented extraordinary difficul- 
ties in applying the chamber,- 

The rescue chamber is a pear-shaped 
structure weighing 9 tons. From base to 
top it has a height of 10 feet; its maximum 
external diameter is 734 feet; and it tapers 
thence downward to a base diameter of 


5 feet. From the steel bottom rim projects a 
rubber gasket 7% inch thick, and that ring 
serves to make a watertight seal between 
the chamber and a nicely machined apron 
that surrounds each escape hatch at the 
deck level of the submarine. This close con- 
tact, which virtually duplicates the action 
of a suction cup, is brought about by the 
expulsion of water from the lower compart- 
ment of the rescue chamber which induces 
a downward pressure of the enveloping sea. 
The chamber can withstand an exterior 
pressure equivalent to a submergence of 
nearly 340 feet. 

Internally, the rescue chamber is sub- 
divided into a large upper compartment, in 
which all control apparatus is housed, and 
a lower and smaller compartment which is 
open at the bottom. All around the latter 
is a single ballast tank. Between the upper 
and lower compartments is a submarine 
hatch, similar in its operating features to 
the hatch on the domed top of the rescue 
chamber. These hatches can be opened or 
closed from either side. The volumetric 
capacity of the ballast tank and of the low- 
er compartment is about the same, and 
either takes 4,000 pounds of salt water to 
fill it. Lead ballast placed at the bottom 
of the ballast tank gives the rescue cham- 
ber, when fully equipped and with a crew 
of two divers inside, a positive buoyancy of 
1,000 pounds, which represents an inherent 
tendency on the part of the chamber to 
float surfaceward when free to do so. 

Outside, on top of the chamber, are four 
watertight fittings. One is a connection for 
the 1-inch wire-wound hose that delivers 
compressed air from the salvage vessel, and 
another is a connection for the 14-inch 
wire-wound hose that carries back to the 
surface craft all air vented from within the 
rescue chamber. The third fitting is a hook- 
up for the telephone circuit, and the fourth 
connects the cable that delivers current for 
the electric lights in both conipartments. 
By lighting the lower compartment, an op- 
erator in the upper one can look through an 
eyeport in the floor and see if all is clear. 

In the upper compartment there are 
manifolds which control the admission of 
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FRUSTRATION AND SUCCESS 


On July 13, just 51 days after the disaster, the first effort to lift the “Squalus” partway 
from the bottom came to naught when the bow of the vessel made its appearance 
above water. Too much buoyancy forward, and the shifting of the water in the stern, 


were responsible. 


The chain around the bow, with two pontoons attached to it, 


slipped off and the craft sank to the bottom again. The chains underneath the stern, 
to which five pontoons were attached, remained in place. In the background are two 
naval tugs and a U. S. Coast Guard boat standing by to help. The picture at the to 

shows the “Squalus” raised and being towed slowly to the Portsmouth Navy Yard. 
The map at the right indicates where the vessel sank and the course followed in taking 


her to Portsmouth. 


sea water to the ballast tank and to the 
lower compartment, respectively, for vent- 
ing them whenever water displaces air and 
for the release of compressed air which is 
used to blow water either from the ballast 
tank or from the lower compartment, as 
conditions demand. There is also an air 
manifold with separate valves for delivering 
compressed air to the free space in the 
rescue chamber or to rhe pneumatic motor 
which drives a winch located in the lower 
compartment. The exhaust from the air 
motor and the air discharged from the 
upper chamber reach the surface by way of 
the venting hose; but tie chamber vent is 
closed when the motor is running and ex- 
hausting into the vent line. Air released 
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from the ballast tank and the lower com- 
partment is discharged into the upper 
compartment, whence it escapes through 
the vent line. The purpose is to maintain 
the air in the upper compartmeni at at- 
mospheric pressure, no matter how deeply 
submerged, except when special work re- 
quires the chamber to be operated virtually 
as a diving bell. When engaged in rescue 
work, the available air supply is kept at a 
pressure not less than 50 pounds greater 
than the water pressure at the depth of the 
sunken submarine. 

The pneumatic motor of the winch is an 
adaptation of the driving mechanism of the 
air drill, and the rotating direction is sub- 
ject to manual control. Its speed may be 


Photo by F. H. Marden 

















regulated in the same manner. The motor 
drives the winch by interposed gearings; 
and the drum can carry 450 feet of 7/16- 
inch plow-steel cable. When making a 
descent, the winch winds in on the cable, 
the lower end of which has, in advance, 
been made fast to the bail of an escape- 
hatch cover by a diver. The Squalus has 
two such hatches. The motor thus pulls 
the rescue chamber downward against pos- 
itive buoyancy; and the cable is guided 
within the lower compartment by a fair- 
lead sheave and a hinged bracket—the 
latter serving to keep the cable in the center 
of the compartment either when winding it 
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in or paying it out. The latter operation 
permits the chambér to rise by its own 
buoyancy at the rate the cable is unwound 
—the line remaining attached to the escape 
hatch so that it can be used again, if needed, 
to make a succession of descents to save life. 
The motor may be disengaged or engaged; 
and when disengaged, a brake controls the 
unwinding speed of the winch so that the 
cable may be paid out faster than the motor 
can work. The motor will stall before it can 
put a breaking strain on any part of the 
apparatus. 

In the upper compartment are two pres- 
sure gauges: One indicates the pressure of 
the free air in the chamber and the other 
the sea pressure at any given depth of sub- 
mergence. On the floor of the upper com- 
partment, set around the wall, are fourteen 
movable adjusting ballast tanks each with 
a capacity of 67 pounds of salt water. These 
are filled before the chamber descends, and 


HOW LIFTS WERE MADE 


1—Position of the submarine at the be- 
ginning and conclusion of the first lift. 
2—Position when grounded at the end of 
the first shoreward movement and after 
the second lift. 3—The final lift to the 
surface was made with four pontoons, 
two forward and two aft, arranged 
lengthwise with the submarine. 


of the crew while the other was stationed 
at the control of the manifolds. The down- 
haul cable, it will be remembered, had been 
attached to the cover of the forward escape 
hatch by the diver who made the first 
descent. When the rubber lip of the cham- 
ber settled concentrically around the coam- 


ing of the hatch and was pulled tight against 

are emptied, as needed, to compensate for _ the hatch apron by the cable, then the lower 
the men rescued, provided the number does compartment was blown free of water 
not exceed six. The water is spilled intothe through a 3-inch main that was later used 
lower compartment before the lower hatch to flood the compartment again by the 
of the chamber is closed. When ready to readmission of sea water. With these two 
sink, the lower compartment is filled with operations finished, the surrounding ballast 
sea water and the large enveloping ballast tank was filled with 4,000 pounds of sea 
tank is emptied. water to compensate for the water blown 
Weshall describe only oneofthefourtrips from the lower compartment. Simultane- 
made by the rescue chamber to the Squalus. ously, the outlying sea applied a downward 
When the chamber, with all connections pressure of about 34 ton per foot of depth 
made, two men inside, and the hatch closed, upon the chamber, squeezing the rubber 
was floating deeply in the water alongside gasket firmly against the hatch apron and 
the Falcon, the air motor was started byone thus producing a watertight seal between 
the chamber and the deck of the submarine. 
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The next step was to vent the air from 
the lower compartment into the upper com- 
partment, and when the two were thus bal- 
anced atmospherically, then the hatch be- 
tween them could be opened and one of the 
crew could descend and detach the down- 
haul wire, swing the guide bracket to one 
WIRE CABLES side, and secure four hooked, holding-down 
rods to four pad eyes arranged symmetri- 
cally on the apron around the rescue hatch. 

The upper threaded ends of the rods were 
slid into convenient slots in the horizontal 
web of a stiffening member in. the lower 
te ae | wey compartment, and the nuts run down tight 

4 against the web asa safety measure in tying 
Wt the rescue chamber to the submarine. The 

LWIRE CABLES same man then released and lifted the cover 
4 of the forward escape hatch. With that 
done, all was in readiness for some of the 
men in the submarine to ascend into the 
/ upper compartment of the chamber, where 
they seated themselves on the circle of ad- 
justing ballast tanks. When the number of 
passengers exceeded six, the small tanks 
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“% were not emptied. Instead, their weight 
mud BOTTOM was compensated for by blowing water out 
/) Ay of the larger ballast tank. 
Sea BED For the trip surfaceward, the downhaul 





ARRANGEMENT OF PONTOONS FOR FIRST TWO LIFTS 


Near the center of the submarine is shown the location of the induction valve. It was 
the failure of the valve on this 31-inch opening to close that allowed water to pour into 


the vessel, causing her to sink. 
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cable was reshackfed to the escape hatch 
as soon as it was closed, and the holding- 
down rods were detached and returned to 
the upper compartment. The lower hatch 
of the rescue chamber was next closed and 
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the lower compartment vented and per- 
mitted to fill with sea water. That neutral- 
ized the hydrostatic pressure which had 
sealed the chamber to the submarine’s deck 
so that it was free to rise as the downhaul 
wire was unreeled. On reaching the surface, 
the chamber was pulled to the lee side of the 
Falcon by the 34-inch wire cable attached 
to the top ring (that line is not used to draw 
the chamber surfaceward); the top hatch 
was opened; and the rescued people taken 
aboard the Falcon. A relief crew next took 
over the chamber and made ready for an- 
other descent—the downhaul cable remain- 
ing attached to the Squalus. 

On the fourth and last ascent, while 
carrying Lieutenant Naquin and seven of 
his men, the downhaul wire jammed when 
the chamber was 150 feet below the surface. 
Those inside could do nothing to release it, 
nor could the chamber be pulled free by the 
salvage vessel. Three divers successively 
went down into the dark and frigid deep at 
great peril, and the last one finally succeed- 
ed in cutting the downhaul cable. However, 
the chamber was not allowed to rise free 
lest, with gathering speed, it strike the 
Falcon and injure the men in the chamber. 
The crew was ordered to give the chamber 
enough dead weight by admitting water 
ballast to make it barely float—a very 
difficult thing to do with the chamber al- 
ready submerged and afloat. As a result, 
the chamber actually lost all buoyancy and 
sank to the sea bed near the Squalus. There, 
after juggling with the ballast, the chamber 
was given moderate dead weight and was 
then pulled to the surface, hand over hand, 
by the crew of the Falcon. All the while, 
communication by telephone had been 
maintained between the chamber and the 
salvage vessel. The chamber started up on 
its fourth trip about 8:50 p.m. May 24, and 
was pulled alongside the Falcon 3 hours and 
48 minutes later—the ten people inside be- 
ing none the worse for their long and nerve- 
wracking ordeal. 

A fifth descent was made, on May 25, to 
the after escape hatch to determine whether 
or not anybody was alive in that flooded 
section of the submarine. The crew of the 
chamber then faced the most hazardous 
part of the rescue work. After it was 
secured to the escape hatch, the chamber 
was made to serve as a diving bell so that 
the escape-hatch cover could be eased open 
just enough to release a small volume 
either of pent-up air or of water. Without 
first equalizing the pressure in the chamber 
the hatch cover would, with certainty, have 
been thrown open violently when released, 
and the fate of the men in the chamber 
would have been sudden death. Under the 
circumstances, the Falcon could have given 
them no help. Happily, the coolness and 
skill displayed by the crew met the situa- 
tion; and when the hatch cover was slightly 
unseated, oozing water told the story of the 
doom of all inside. The cover was promptly 
screwed down tight again, and the men 
breathed with relief that the remainder of 
their task was simply that of detaching the 
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chamber, sealing its lower hatch, and set- 
ting it free so that it might return to the 
surface. Their principal problem was to 
come up slowly—gradually to decompress 
themselves after being under the compensa- 
ting air pressure at a depth of about 240 
feet. Their work concluded the rescue oper- 
ations on the Squalus. 

The Falcon was the center of the salvage 
operations. She was moored by quartering 
anchors directly over the Squalus. The 
Falcon, originally a World War mine sweep- 
er, is equipped for rescue and salvage work 
by powerful wrecking pumps, an extensive 
compressor plant, steam-driven winches, 
mooring and towing bitts, etc. She has a 
length of 186 feet, a maximum beam of 32 
feet, and a displacement of 1,440 tons. She 
can make 14 knots, and her complement 
numbers 62. Her commanding officer is 
Lieut. George A. Sharp, U.S.N., and her 
regular station is at the naval submarine 
base, New London, Conn. She was used to 
raise the U.S. Submarine S-5/ sunk off 
Block Island in 132 feet of water in Sep- 
tember, 1925, and in recovering the U. S. 
Submarine S-4 which went down off Pro- 
vincetown, Mass., in 102 feet of water in 
December, 1927. 

The compressor plant aboard the Falcon 
numbers seven machines. Two of these 
each have a normal discharge equivalent 
to 180 cfm. at a pressure of 150 pounds; 
two have a capacity of 150 cfm. each at 
140 pounds pressure; two handle 150 cfm. 
each and discharge at a pressure of 400 
pounds; and another unit is capable of stor- 
ing at the rate of 20 cubic feet per hour 
at a pressure of 3,000 pounds per square 
inch. The plant can therefore compress a 
large volume of air at different pressures 
for divers, for the rescue chamber, and for 
salvage work in connection with the drain- 
ing of the interior of a sunken submarine 
and the control of pontoons used in lifting 
a foundered craft. 

The compressed air is stored in 26 steel 


flasks arranged in four separate groups or 
banks; and the flasks feed to 44 connections 
at three conveniently located manifolds. 
The salvage and the diving manifolds are 
ordinarily separate; but they may be cross 
connected. The receivers for the divers are 
charged up to 400 pounds in readiness for 
service, and are then kept floating on the 
supply line from the compressors when the 
divers are at work. Reducing valves be- 
tween the air banks and the manifolds reg- 
ulate the air pressure to meet varied de- 
mands. 

In her main deckhouse, readily acces- 
sible, the Falcon has a recompression cham- 
ber with an internal diameter of 614 feet 
and a length of 141% feet. It has an air lock 
at the outer end and is large enough to 
accommodate twenty men. The “iron doc- 
tor” had plenty to do in the case of the 
Squalus. Ordinarily, two divers went down 
at a time; but only one man descended 
when an oxygen-helium mixture was sub- 
stituted for air. The naval aviation station 
at Lakehurst, N.J., furnished 100 flasks of 
helium at a pressure of 1,800 pounds per 
square inch, and each bottle was charged 
with the equivalent of 168 cubic feet of 
helium at atmospheric pressure. The 
helium and oxygen were combined in def- 
inite proportions at the Portsmouth Navy 
Yard, and the mixture was delivered to the 
Falcon in flasks at 1,100 pounds pressure. 
This ‘‘artificial atmosphere” was supplied 
the divers when working at depths between 
240 and 160 feet; but at lesser depths they 
were provided with straight air at suitable 
pressure. 

The average time of decompression for 
an ascending diver was only twenty min- 
utes. When a diver had been brought up to 
about 50 feet below the surface, he was 
quickly lifted aboard the Falcon and placed 
in the “iron doctor,’’ where the pressure 
was immediately raised to correspond with 
that at a 50-foot submergence and the 
diver, with his cumbersome dress removed, 





THE RESCUE SHIP “FALCON” 
Showing numerous air lines running over the bow and extending to the ballast tanks 


of the “Squalus” and to the 


ntoons. The lines all lead back to a control manifold 


forward on the upper deck, where the supply of air oh each feeder could be regu- 
t 


lated, as desired. There are seven compressors aboard 


e vessel. 
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breathed oxygen to hasten his decom- 
pression. This shortened the time the men 
were held in the cold sea water and made for 
their comfort. For instance, after a stay of 
20 minutes on the bottom, 95 minutes 
would be required for decompression when 
air had been used; but with the oxygen- 
helium mixture decompression took only 
63 minutes, reducing by nearly 34 per cent 
the time generally needed for the operation. 

The navy has a special diving dress for 
the use of oxygen-helium. The helmet and 
the breastplate are all in one piece, and the 
attached rubber suit is secured to the 
breastplate by a wire rope—not bolts— 
threaded at the joining ends so that it can 
be tightened quickly to produce a water- 
tight seal. The oxygen-helium mixture, in 
cold weather especially, has a chilling effect 
upon the diver; and those on the Squalus 
were hampered at first by frosting of the 
water-vapor content of the helmet. The 
chilling action was increased by the abrupt 
expansion of the mixture discharged into 
the helmet; and the worst thing was the 
building up of the percentage of carbon di- 
oxide in the helmet. This was overcome by 
equipping it with a recirculation apparatus 
which, under the impulse of the arriving 
artificial atmosphere, draws the air in the 
helmet through a carbon-dioxide absorbent. 
Further, the diver is clothed in an under- 
suit that envelops every part of him but his 
face and that is heated by current from a 
storage battery—the resistance wire being 
insulated by a new glass fabric. At the 
height of salvage operations, the Falcon had 
on board 49 of the navy’s best divers. 

The first step towards the salvaging of 
the Squalus was to place her forward com- 
partments, from which the men had been 
rescued, under compressed air so as to 
prevent water in the flooded after part 
from finding its way through the hull and 
the separating bulkhead into the fore part 
of the craft. Later, some of the forward 
ballast tanks were filled with water to help 
break the after body of the Squalus free 
from the grip of the mud. At that point 
the suction, at the beginning of the under- 
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RESCUE CHAMBER 


Above is a vertical section of the rescue chamber, devised by Com. Allen R. McCann 
of the U. S. Navy, that was responsible for saving the lives of 33 men aboard the 
“Squalus.” The lower compartment and the enveloping ballast tank are alternately 
flooded and drained at different stages of the operation of the chamber. Normally, 
when one of these spaces is flooded, the other is empty, but exceptional conditions may 
alter this procedure. An air line for blowing the water from these spaces is not shown 
in this half section. At the left the rescue chamber is shown in the act of being hoisted 
overboard for a test submergence. The chamber weighs 9 tons, is 10 feet high, has a 
maximum outside diameter of 734 feet, and a diameter of 5 feet at the open bottom. 
There are three deadlights or eyeports in the upper compartment to permit the men 
inside to see air bubbles rising when blowing water either from the ballast tank or 
from the bottomless lower compartment. The operating crew consists of two divers. 


taking, had a force of around 100 tons. 

To understand the work of freeing the 
Squalus, one should have some knowledge 
of the get-up of the submarine. She has an 
over-all length of about 310 feet, a maxi- 
mum beam of nearly 27 feet, and in surface 
condition she has a dead weight of 1,450 
tons. Her submerged displacement ex- 
ceeds 2,000 tons; and the difference between 
the two trims is the weight of water ad- 
mitted to her ballast tanks so that she will 
be promptly responsive to the big diving 
rudders at her stern and the two diving 
planes at her bow. Underwater, she is 
driven by electric motors which draw their 
energy from storage batteries. The Squalus 
can change from surface condition to com- 
plete submergence in about a minute; but 
to do that air must be allowed to escape 
from empty ballast tanks as sea water 
rushes into them. Furthermore, all hatches 
must be closed, as well as other air in- 
takes, and many valves must be manipu- 


lated rapidly and in a closely ordered 
routine—every man at his station and 
doing his work at the right instant. 
The air-venting valves are at the top of 
the ballast tanks; and while they are ma- 
nipulated from within the main pressure 
hull, still they can be reached from the 
deck of the vessel and opened or closed for 
salvage purposes. It is also possible from 
outside to make air connections with fuel- 
oil tanks to blow them. Both the oil and 
ballast tanks lie between the pressure- 
resisting hull and the nonpressure-resisting 
hull that gives the submarine her ship- 
shaped external form. Likewise from the 
deck can be made hose connections with 
the main compartments either to pump 
water out of them or to force it out with 
the aid of compressed air. Twelve such 
connections were used to give the Squalus 
buoyancy when raising her and when mov- 
ing her shoreward. The remainder of the 
buoyancy was supplied by submergible 
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DETAILS OF PONTOON 


pontoons that both lifted the submarine 
and held her suspended at different depths 
while making the 15-mile journey to the 
dry dock. 

Submergible pontoons were first em- 
ployed by the navy in 1915 to recover the 
U. S. Submarine F-4 from water 46 feet 
deep near the channel entrance to Hono- 
lulu Harbor, and later in raising the U. S. 
Submarines S-51 and S-4. Some of the 
pontoons used in the latter salvage work 
assisted in the far more difficult task of re- 
covering the Squalus. All told, ten pon- 
toons were used on the Squalus—two hav- 
ing a buoyancy of 60 tons and eight were 
80-ton units. The smaller ones weighed 
30 tons apiece, and the larger ones 42 tons 
each. These figures indicate something 
of the problem involved in handling the 
pontoons in the open sea and under vary- 
ing weather conditions. 

Each 80-ton pontoon is a steel cylinder, 
strongly reinforced internally, having an 
outside diameter of 134% feet and an over- 
all length of 32 feet. To protect it from 
rub and wear in rough service, each is 
sheathed with 3-inch planking. As modi- 
fied for work on the Squalus, the larger 
pontoons are subdivided into three inde- 
pendent compartments by watertight bulk- 
heads. This contributes to nicer control of 
the reserve buoyancy and distribution of 
water ballast so as to reduce free surface 
and any surging that might tend to tip a 
pontoon from the horizontal. 

At the top of each pontoon are valves 
with connections for venting air from or 
blowing air into the ballast tanks when 
admitting or expelling water, respectively, 
and near the bottom of each compartment 
is a flood valve for admitting sea water or 
blowing it outward. There is also a release 
valve in each compartment, and this per- 
mits pent-up air to escape as the pontoon 
rises and the confined air pressure exceeds 
the external sea pressure. From top to 
bottom at two points, an equal distance 
inward from each end of the pontoon, is a 
vertical steel hawsepipe through which 
can be passed either a strong steel cable or a 
heavy chain cable such as is used for an- 
choring a battleship. In this manner a 
pontoon exerts its lift on the slings that 
cradle a submarine when raising her. At 
the top of each hawsepipe, the chain or 
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wire cable is locked or clamped by a suit- 
able device that takes the upper thrust of 
the pontoon. 

The pontoons were further fitted with 
“spill pipes” that permitted regulation of 
the reserve buoyancy so that the air space 
in each of the two end compartments could 
be held at a different level from that in the 
central compartment. These pipes were 
connected with the air-supply hose; and 
the air space above the water ballast de- 
pended upon how far a spill pipe was ad- 
justed vertically within a given compart- 
ment. By means of horizontal pipes, near 
the bottoms of the two bulkheads, the two 
end compartments were connected with 
each other so that they could be freed of 
water ballast by the use of only one blowing 
valve. This interconnection of the end 
compartments by a “sluice pipe’ with a 
control valve was useful in blowing those 
compartments when a pontoon, arranged 
parallel with the center line of a sunken 
vessel, rose with that craft at a more or less 
sharp angle. Without the sluice pipe, resid- 
ual water in an end compartment would 
make full blowing impossible. 

After the deck of the Squalus was cleared 
of all hampering rigging and stray lines, 
the next step was to get under her the half 





lengths of the 90 feet of chain of each of six 
slings. This was not difficult at the bow 
where much of the keel was clear of the 
mud for about 100 feet; but the deeply em- 
bedded stern presented a puzzling problem 
in tunneling. Usually, such work is done 
by a diver guiding a high-pressure water 
line; but there is the hazard that the ex- 
cavation will fill in and bury him. In the 
case of the Squalus, a self-propelled nozzle, 
called a “‘lance,”” was used. This was fitted 
with sections of pipe from 18 to 8 feet long, 
curved, and increasing in size from 1 inch 
to 214 inches—the ends of adjoining sec- 
tions telescoping and being locked to- 
gether at the joint with a toggle pin. The 
diver guided the lance down from the deck 
of the Squalus and kept the curved pipe 
close to and conforming to the hull. Water 
pressure, up to 300 pounds per square inch, 
was supplied by the Falcon’s fire pump; 
and the nozzle was designed to discharge 
rearward enough water to force the ap- 
paratus onward as the stream excavated 
the mud ahead. Small holes at intervals 
throughout its length allowed some of the 
water to escape and prevented the mud 
from filling in rearward and blocking the 
tubing by skin friction. Occasionally, high- 
pressure air was blown through the lance. 

When the lance had made a circuit of 
the hull, a small wire cable was pulled 
through it, whereupon the tubing was with- 
drawn. The receiving wire, progressively 
enlarged, served eventually to pull into 
place an entire sling, which was assembled 
aboard the Falcon. The sling was made up 
of a central section of 24-inch chain cable, 
with each end adjoining a section of 214- 
inch wire rope to the end of which was 
spliced a section of 1-inch wire rope. Each 
sling was pulled into position beneath the 
submarine by the winches aboard the Fal- 
con, and the two ends of each sling were 
run through the two hawsepipes of a pon- 
toon before it was sunk to its assigned level. 

When a pontoon was alongside the Fal- 
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con ready for sinking, with hoses attached 
to its several air-supply and venting con- 
nections, then an 8-inch manila hawser was 
attached at each end for lowering it. At 
regular intervals, the hawsers were nainted 
with colored bands—a number of colors 
being used successively—which served to 
guide the men at the bitts and enabled them 
to pay out their lines in unison as a pontoon 
disappeared beneath the surface of the sea. 
To carry it down, the end compartments 
were flooded until the pontoon had a nega- 
tive buoyancy of between 4 and 5 tons, 
which made it easy to handle when sinking 
and yet to insure its prompt sinking. 

When a pontoon reached its assigned 
depth, it was moored to its two lifting 
slings by a cable clamp, spoken of as a 
“flower pot,”’ set on the top lift of each 
hawsepipe. The flower pot is a massive 
casting hollow from top to bottom, and its 
sloping interior sides are fitted with roller 
bearings. Between the bearings and the 
steel cable are tapered wedges which drop 
and jam against the cable, this grip being 
increased as the pontoon tries to rise when 
it is given positive buoyancy and pulls on 
the slings. After a pontoon is thus secured, 
water ballast is blown from the end com- 
partments with compressed air, and this 
gives the pontoon enough buoyancy to 
make it carry its share of the weight of the 
chain slings and attached wire cables and 
to have, besides, a fair margin of excess 
buoyancy. 

At the start, the plan was to lift the 
Squalus in three stages and to ground her 
twice on her journey back to the navy yard. 
As first arranged, the pontoons were set 
at three levels on the slings, and when the 
topmost pontoons mounted to the surface 
the submarine was to be towed shoreward 
until she grounded. This preparatory work 
reached its climax on July 13, when the 
first lift was essayed. What happened then 
emphasized the need of more exact con- 
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SECTION THROUGH SUBMARINE 


Note the manner in which the ballast 
tanks envelop the pressure-resisting 
hull, The water is expelled from them 
by compressed air supplied by the boat’s 
own storage supply. In salvaging a 
sunken submarine, her ballast tanks can 
be blown free of water by making air 
— through the superstructure 
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day by Rear Admiral Cyrus W. Cole, 
Commandant of the Portsmouth Navy 
Yard and in charge of salvage operations: 
“Lifted stern of Squalus with five pontoons 
about 85 feet clear of bottom. Then lifted 
bow with two pontoons, blowing ballast 
tanks forward. Both pontoons came to the 
surface followed by the bow. Forward 
sling carried away and bow sank. One sling 
aft and two lower pontoons on sling sur- 
faced. Stern sank with remaining pon- 
toons, possibly in a damaged condition. 
Think Squalus on even keel on bottom. 
Two chains still remain under the stern.” 
This mishap was due to the blowing of 
water from the only remaining ballast tank 
forward in the Squalus, a large one, that 
was but partly blown when the bow lifted 
and gave the boat an excess of buoyancy at 
that point by reason of the expansion of 
the air in the partly blown ballast tank. 
The sudden and sharp lifting of the bow 
caused a surge of water downward toward 
the stern. That setback resulted in a delay 
of well-nigh a month. 

On August 12, early in the morning, the 
Falcon again began blowing air down into 
the ballast tanks of the Squalus, both 
forward and aft, as well as into the pon- 
toons arranged in three levels above the 
submarine—each being given a positive 
buoyancy of 10 tons. The object was to 
give the pontoons their full buoyancy, ap- 
plying the air first to the topmost pontoons 
and then downward. Ten pontoons were 
used—six above the stern and four above 
the bow—having a combined lifting ca- 
pacity of 760 tons. The arrangement was 
such that the stern would rise higher than 
the bow and, as the boat was towed stern 
first toward shallower water, that the bow 
would be the first to ground. 

In the midst of a wide area of water 
seething with escaping air bubbles, the top- 
most pontoons broke above the surface 
and, after bobbing about for a while under 
the impulse of the expelled compressed air, 
settled down. Then the salvors knew that 
they had won that stage of their battle. 
The navy tug Wandank, with a line down 
to the stern of the Squalus and to the sur- 
face pontoons above the stern, led the pro- 
cession toward shallower water near the 
Isles of Shoals, while the Falcon, with a line 
to the bow of the submarine and hawsers 
to the trailing pontoons, took up her sta- 
tion at the rear. Over the bow of the Falcon 
leading to the pontoons and to the sus- 
pended Squalus there were as many as 37 
lengths of 114-inch pneumatic hoses dis- 
tributing compressed air. All went well 
until the stern of the Squalus struck an un- 
charted ridge of mud and was brought to a 
halt short of her first objective. 

Five days later, after readjustments and 
with four pontoons at the bow and five at 
the stern, the Squalus was raised again 
without a hitch and towed in the manner 
already described a distance of 5 miles to a 
point 2 miles westward of the Isles of 
Shoals. There she was purposely grounded 
in water 90 feet deep and prepared for her 
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This shows how channels were excavated 
in the mud underneath the stern of the 
“Squalus” so that chain cradles could be 
passed around it. 


final lift and for the long tow to the navy 
yard. The pontoons were rearranged: two 
were placed at the bow and two at the 
stern on opposite sides, and were held close 
to the deck and lengthwise with the sub- 
marine. This entailed a lot of work for the 
divers and for the Falcon; and shallower 
water added to the difficulties. Further- 
more, stormy weather twice drove the 
salvage flotilla to port. Finally, on Septem- 
ber 13, the Squalus was ;zought to the sur- 
face a fifth time and heid there by her pon- 
toons with only a little of her body visible 
above water. In that condition, after twice 
touching bottom on the last long lap of her 
journey, the submarine was tied up at the 
dock at the Portsmouth Navy Yard about 
9 p.m.—just 113 days after she had left 
the station for her submerged sea run and 
just one day short of a year from her 
launching in 1938. 

During much of the salvage work, the 
U. S. Submarine Sculpin, a sister ship of 
the Squalus, stood by to aid the divers in 
familiarizing themselves with the external 
physical features of the sunken craft. That 
served to make them fully acquainted with 
what they would have to do at the sea 
bottom and prevented uncertainties in 
carrying out the necessary tasks in the 
dark depths. Divers have been known to 
lose their way on a submarine when work- 
ing in much shallower water. Despite all 
the hazards run by the divers and the men 
on the Falcon, not one of them was injured. 
During two of the lifting operations there 
were used each time fully 20,000 linear feet 
of air hose; and the deck of the Falcon was 
deep with thousands of feet of cables and 
manila hawsers, not to mention numerous 
other essential equipment. 

Much of the information contained in 
this article was furnished by Lieut. Com. 
Floyd A. Tusler, Construction Corps, 
salvage officer of the Squalus salvage unit, 
and by Lieut. George A. Sharp, command- 
ing officer of the U.S.S. Falcon. The author 
is also indebted to Rear Admiral Cyrus W. 
Cole for making data available to him at 
the U. S. Navy Yard, Portsmouth, N. H. 
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FORMER AND PRESENT MONUMENTS 


To commemorate a victory on the battlefield, in which 28 enemy warriors were killed 
and 80 taken prisoners, an Indian chief erected “a hewn sign post” sometime prior 
to 1780. It was an oak post that stood 10 or 12 feet above the ground, framed square 
to a height of 4 feet and octagonal from there to the top. It was painted red, and on 
it, in black paint, were represented figures of the 58 that had been killed and captured. 
The site was at a central crossing of the principal Indian trails. The original post was 
twice replaced by wooden shafts, and in 1824 an Indian figure, cut from sheet iron, 
was mounted as a weather vane at the top of a 30-foot pole. This was followed, in 
turn, by two similar ones. The last of these, which is shown at the left, was taken 
down in 1893 to make way for the monument pictured in the center. The inscription 
reads: “Erected A.D. 1893 to commemorate the name of Painted Post, preserve its 
traditions and honor the memory of its early settlers.” Because it interfered with 
traffic, this permanent monument was moved 40 feet from its original location in 
1934. At the right is a reproduction of a painting showing West Water Street in 


Painted Post as it appeared in 1851. The 


rge house at the left was the home of 


Abijah Weston, pioneer lumberman and machinery builder. 


NATURAL spillway for a vast New 

York watershed, the confluence of the 

Chemung and Susquehanna rivers at 
Athens, Pa., cuts a narrow pass to the south 
through a northern ridge of the Allegheny 
Mountains. There, for untold centuries, 
ebbed the north- and southbound tides of 
migrant red men. From Niagara to the 
Chesapeake, from the Mohawk to the 
Ohio, the main trails and water routes of 
the wandering red men were there confined 
for a space, and like sand in an hourglass 
spread out again fanlike toward the Finger 
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Lakes and the Southland. It constituted a 
virtual Khyber Pass between the northern 
Iroquois and southern Algonquins. 

The Great Warrior Path ascending the 
Susquehanna met the Minisink Path com- 
ing west from the Delaware River country 
at Tioga Point (Athens, Pa.). Passing 
through the narrow defile, the trails again 
divided. The eastern one led up the Sus- 
quehanna River past Ah-wa-ga (Owego), 
forded the O-che-nang (Chenango) near 
the present site of Binghamton, N. Y., and 
continued on to De-u-na-dil-lo (Unadilla). 


Painted Post 


Annals of 
Te-car-nase-teo-ah 
(A Hewn Sign Post) 
from 1,000 B.C. 


Ellawonth Cowles 


There it separated, one branch going north 
to the Oneida region, the other east to the 
Mohawks. The path running northwest- 
ward from Tioga Point is the Andaste Trail 
which holds much historical interest for 
the traveler of today. It follows the Che- 
mung River up to Te-car-nase-teo-ah 
(Painted Post), where it divides, leading 
northward toward Niagara and westward 
to the Ohio country. 

The recorded history of the territory 
known as the Painted Post Country dates 
from 1615, when the Chemung Valley was 
visited by Etienne Brule, a Frenchman. 
This was five years before the Pilgrims 
landed at Plymouth Rock. However, 
through records in stone, bone, and clay, 
dug from many ancient Indian burial and 
refuse pits, the unwritten story of the 
region has been traced back to 1000 B.C. 
by the New York State Historical Com- 
mission. Within a few miles of Painted 
Post there are 60 known Indian village, 
camp, burial, and fort sites. These were 
used by many different tribes or racial 
divisions; and archeological research has 
pieced together the history of that terri- 
tory up to the American Revolution. 
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CHAMPLAIN’S MAP OF THE IROQUOIS COUNTRY 


drawn in 1632 and based upon information furnished by trappers and missionaries. 


At an early date, several Iroquois tribes, 
hard pressed by alien people from the 
Southwest, pushed northward up the Ohio 
River from their settlements near its mouth 
and established a social structure in New 
York State that developed into an organ- 
ized confederacy prior to 1600. The An- 
dastes of the Iroquois race settled in north- 
ern Pennsylvania, especially in that section 
embraced by the west and north branches 
of the Susquehanna River and extending 
into the lower part of the Chemung Valley 
in New York. They never joined the Iro- 
quois Confederacy. In the region of Painted 
Post, the Andastes were known to the 
French as Carantouanais, from the name 
of their chief town, Carantouan (Big Tree), 
close to the junction of the Chemung and 
Susquehanna rivers. Its citadel was the 
palisaded ‘‘Spanish Hill” in the vicinity of 
Waverly, where traces of the ancient forti- 
fications may be seen today. Another sim- 
ilar Andaste site is at “Fort Hill” near 
Elmira. 

In 1614 three Dutch traders, Kleyntees 
and two companions, accompanied by a 
Mohawk war party from Fort Orange (Al- 
bany, N. Y.), were on their way to attack a 
Carantouanais village. However, before 
they could carry out their purpose, they 
themselves were attacked and made pris- 
oners near Tioga Point by a band of Caran- 
touanais warriors. That was the first time 
those Indians had ever seen white men. In 
a series of wars from about 1640 to 1660, 
the western branch of the confederated 
Iroquois, the Senecas, whose land neigh- 
bored that of the Andastes on the north 
and the west, expelled the latter and ac- 
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quired their territory as a hunting ground. 

The Iroquois Confederacy, now master 
of virtually all the tribes east of the Mis- 
sissippi, next took upon themselves the 
task of driving back the white men who 
were encroaching upon them from the 
East. Fraudulent interpretation of Indian 
deeds of conveyance, and the deliberate 
thievery and granting of lands without any 
title from the Indians, were the chief illegal 
practices of early dealers in American real 
estate and constituted the principal reason 
for the trouble and ill feeling between the 
two races. 

The earliest record of Painted Post by a 
white man is that left by Daniel McMullen, 
who was taken prisoner in the French and 
Indian War in 1755 and held captive in an 
Indian village at what is now Painted Post. 
The French name for that village was 
Knacto, from the Tuscarora Ga-nak-to, 
which means ‘‘a log in the water.’”’ The 
Senecas called the place Te-car-nase-teo- 
ah, “a board sign,” literally ‘‘a hewn sign 
post.” That the French were actively en- 
gaged in exploring and mapping the Che- 
mung and Susquehanna rivers and sur- 
rounding territory is evidenced by the pub- 
lication in 1756 of the so-called Pouchot 
Map of that area. 

During the French and Indian War there 
were so many conflicting rumors regarding 
the movements of enemy Indians along the 
Chemung that the Governor of Pennsyl- 
vania sent two Indian Moravian converts 
to investigate in June of 1758. On October 
7, asa result of his efforts to establish peace, 
about 500 Indians assembled at Easton, 
Pa., (across the Delaware River from Phil- 





lipsburg, N. J.) to negotiate a new treaty 
for the purpose of settling three old land 
controversies. There still remained several 
unfriendly Indian settlements in the Che- 
mung Valley, and against these Sir William 
Johnson sent a punitive expedition of 
whites and friendly Indians in 1764. They 
found that the Town of Knacto had been 
hastily abandoned, and proceeded to burn 
its 36 cabins of squared logs and stone 
chimneys. 

The strategic Valley of the Chemung was 
destined to be of great use to the British, 
Tories, and Indians during the Revolution. 
After the reéstablishment of Fort Stanwix 
near Rome, N. Y., by the Americans in 
1776, when its name was changed to Fort 
Schuyler, the direct route between the 
Mohawk country and Niagara became un- 
safe for the Indians, and a new trail was 
chosen. This led from Unadilla down the 
Susquehanna to Tioga Point and up the 
Chemung River to Elmira. There the path 
divided: one branch continued up the 
stream to Painted Post, along the Canisteo 
and Cohocton, and over the portages to 
Geneseo, while the other. threaded the val- 
leys of Newtown and Catherine creeks to 
Catherine’s Town (Watkins), and thence 
skirted Seneca Lake to a point near Geneva, 
where it turned west through Canandaigua 
to Geneseo. “ty 

During this period, under the careful 
instruction of loyalists and a number of 
British soldiers, great fields of corn and 
vegetables were planted all along the Che- 
mung River. This valley became ‘‘the 
granary of the British Army.” A “tory 
well,”’ dating from the Revolution, is still 
in use at Lowman. The whole area—in- 
cluding Indian villages, fields of corn, apple 
and peach orchards, with quantities of 
farming implements—was overrun and 
destroyed by the Sullivan Expedition in 
1779, when Washington sent one third of 
all the Continental forces against the west- 
ern Iroquois. 

The story of the origin of the name 
Painted Post, as related by our earlier his- 





INDIAN SWEAT LODGE 


This shows the red man’s counterpart of 
the modern turkish bath. A fire was 
built in the pit and stones heated. The 
Indian then entered it and dripped water 
on the stones to form steam, which was 
confined by the close-fitting roof. 
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The junction of the Chemung and Susquehanna rivers, where 
various Indian trails met. The Chemung was a water route 
from the south and east that led through the Painted Post 


torians, is founded on statements made by 
various men who had been made prisoners 
by the Indians and by the white settlers in 
the vicinity. Gen. Freegift Patchen, a cap- 
tive of the Mohawk war chief Joseph Brant 
at Painted Post in April, 1780, was told 
that the post had been erected “long ago”’ 
to commemorate some great victory of the 
Six Nations in which white men took part. 

According to the general’s narrative, 
published at Albany in 1833, the winter 
had been exceptionally severe. They found 
that the ice and snow had not yet disap- 
peared, and that food was scarce and hard 
to get. In a starved condition, the party, 
on its way to Fort Niagara, reached the 
Cohocton River on April 16. Near the 
mouth of the stream they came upon the 
remains of a horse which the wolves had 
left. To the famished prisoners and their 
captors it furnished a welcome meal. To 
quote the general: 


“Near this we found the famous Painted 
Post, the origin of which is as follows: 
Whether it was in the Revolution or in the 
Dunmore battles with the Indians which 
commenced in Virginia, or in the French War, 
I do not know. An Indian chief on this spot, 
had here been victorious in battle, killed and 
took prisoners to the number of about sixty. 
This event he celebrated by causing a tree 
to be taken from the forest and hewed four 
square, painted red, and the number he 
killed, which was twenty-eight, represented 
across the post in black paint, without any 
heads. But those he took prisoners, which 
were thirty, were represented in black paint 
with their heads on. This post he erected 
and thus handed down to posterity an ac- 
count that here a battle was fought, but by 
whom, and who the sufferers were is cov- 
ered in darkness, except that it was between 
whites and Indians.’’* 


A few days after the general was taken 


*A nearly lifesize mural in the lobby of the new Paint- 
ed Post post office depicts Patchen’s account of the ori- 
gin of the post. otk 
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TIOGA POINT 


the Mohawks lived. 


prisoner at Painted Post, the celebrated 
Indian brothers, Rowland and John Mon- 
tour, brought captives and booty into the 
Chemung Valley. Among the prisoners 
were Benjamin Gilbert and Thomas Pert 
with their families. On their way to Nia- 
gara the party had divided. John Montour 
led one group up the Cohocton Trail and 
encamped at Painted Post, May 5, 1780. 
An interesting account of the sufferings of 
his captives was published by Gilbert in 
Philadelphia five years later. 

In June, 1781, Horatio Jones, later a 
famous interpreter and Indian agent who 
became an adopted member of the Seneca 
nation, was taken prisoner in Pennsylvania 
and brought to Painted Post. He thus 
describes the significance of the Post at 
that time: 


“It was a central crossing of the principal 
Indian trails, and a general resting place and 
rendezvous for Indians journeying east, 
west, north and south. Several Indian houses 
were located near the river, and numerous 
fields were cultivated in the vicinity, A huge 
post had been set up in an open place and 
painted in a fantastic manner to represent 
an enemy. When war parties halted at this 
place they usually held = dances about 
the post. Any person who felt so disposed 
could dance and brag upon making a small 
present to the chief of ceremonies, usually 
the head warrior; the proceeds of the dance 
being sold for the benefit of the entire party. 
Soon after théir arrival at the camp the 
victorious warriors. determined to hold a 
dance, and the prisoners were permitted to 
witness the ceremonies'‘which were held the 
second evening. The Indians, (British) 
soldiers, and captives gathered in one great 
circle about the post, the vicinity of which 
was illuminated by several huge fires during 
the festivities.” a 


Samuel Cook, an early settler, saw the 
post-in 1792, and described it as follows: 
“It was an oak post ten or twelve feet above 
ground, and from 10 to 14 inches square. It 


Country to Fort Niagara and the west. The Susquehanna 
was a much traveled route to the east and northeast, where 


was square to a height of four feet above 
ground and then octagonal to the top. At 
that time it had no marks or carving upon 
it and had the color of a weatherbeaten 
oaken rail.” It stood near the center of 
present Hamilton Street and a few rods 
east of Water Street. 

The original post, after its replacement, 
is said to have been stored in the first log 
tavern in the village, and chips from it 
were furnished to curio hunters until 
Colonel Erwin, the landlord, found it a 
nuisance and threw it into the Cohocton 
River. In the course of the next few years 
the second post, which was much larger 
than the old one, was chipped to pieces by 
relic hunters. In 1803 the settlers erected a 
shaft 20 inches in diameter and from 30 to 
40 feet in height. This one apparently 
lasted until 1824, when one John Wygant 
designed and cut a sheet-iron Indian which 
was mounted as a weather vane on top of a 
30-foot shaft. Wygant charged an amount 
equal to the price of one cow for his services. 
This marker was followed, in time, by two 
other sheet-iron Indians. In September, 
1893, the metal Indian then standing was 
so despoiled by years of exposure to the 
elements that he was replaced by a per- 
manent monument. In the summer of 1934 
this monument was moved 40 feet west of 
its original location to relieve traffic con- 
gestion. 

Records show that the first white settlers 
at Painted Post were Samuel Harris and 
his son, William, in 1786. (Samuel Harris 
was the son of John Harris, after whom 
Harrisburg, capital of Pennsylvania, was 
named). In 1788, Eli Meade and George 
Goodhue and their families came to Painted 
Post. They were followed by David Fuller 
and family, in 1789, and by Bradford Edge- 
ton, William Hincher, and James Shaw 
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THE LAND OF THE IROQUOIS 


showing the distribution of the Indians at the time of the early white settlers. Notice 
how all the trails converged upon Tioga Point, the present City of Athens, Pa., at the 
confluence of the Chemung and Susquehanna rivers. 


and their families in 1790. Although a later 
arrival, it is to Col. Arthur Erwin that 
credit is given for the vision that made 
Painted Post the leading community in 
the section. He was a gentleman of com- 
manding figure who came from a place near 
Antrim, Ireland, before the Revolutionary 
War and settled in Erwinna, Bucks County, 
Pa. He was the proprietor of a large landed 
estate extending some 8 or 9 miles along the 
west bank of the Delaware River below 
Easton. During the Revolution he held a 
commission and served with distinction in 
the American army. 

On a summer day in 1789, Colonel Er- 
win, accompanied by an Indian guide, 
urged his horse through the dense forested 
slopes of a hill north of the present Village 
of Painted Post. He paused in deep re- 
flection at the beauty of the scene before 
him. Then, as if to satisfy himself as to the 
reality of the grandeur of the region, he 
retraced his route, crossed the Cohocton 
River, followed a trail through the Tioga 
Valley, forded the Canisteo, and from the 
summit of an opposite elevation obtained 
another view of the landscape woven in a 
tapestry of luxuriant green. Convinced 
that the country resembled his native Ire- 
land, he made a decision that fostered the 
civilization of countless acres of land and 
determined the destinies of thousands of 
later-day people. He returned to Bucks 
County with the firm intention of estab- 
lishing a residence in the neighborhood of 
Painted Post. 

On his second trip up the Susquehanna 
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he was prepared to make a land purchase, 
having taken along a drove of cattle and 
other means. Headed for a new market at 
Canandaigua, he rode up to Samuel Har- 
ris’s door and asked for food and shelter. 
The latter was conducting a trading post 
on what is now the east side of Hamilton 
Street near the Cohocton River bridge and 
almost in the shadow of the painted post. 
Refreshed at Harris’s humble home, Colo- 
nel Erwin hastened his drovers toCanandai- 
gua and proceeded to the land offices of 
Phelps and Gorham, where he learned that 
Township Two of the Second Range, which 
was the Painted Post country, was for sale. 
The price was 1,400 pounds in New York 
currency. Colonel Erwin gave his cattle in 
part payment and paid the balance in 
money. 

In the spring of 1791, the Colonel, now 
the owner of the township, journeyed once 
more to Painted Post preparatory to mak- 
ing it his permanent home. On his return 
to Bucks County for his family, he stopped 
with one of his tenants near what is now 
Sayre, Pa., where he was killed by a squat- 
ter who escaped on a stolen horse. Two of 
his sons, Capt. Samuel and Maj. Arthur 
Erwin, however, carried out their father’s 
plans and settled in the new country. Later, 
a town—that of Erwin, N. Y.—was named 
after them, as one in Pennsylvania had 
been named for their father. 

Whereas Painted Post had long been an 
Indian rendezvous, its position as sentinel 
of the Genesee forests made it of great 
strategic value to the newly formed govern- 








ment of the whites. Washington had long 
realized the importance of this intersection 
between north- and southbound and east- 
and westbound trails; and because of some 
Indian uprisings and reprisals by the 
whites, he had decided to send a deputa- 
tion to confer with the Iroquois. Through 
Secretary of War Knox he appointed Col. 
Timothy Pickering as ambassador to the 
red men. Under date of May 2, 1791, 
Secretary Knox issued a letter of instruc- 
tions to Colonel Pickering, which read in 
part as follows: 


“The great object of the proposed meeting 
will be to impress on the minds of the In- 
dians that their interests and happiness de- 
pend upon the protection and friendship of 
the United States, and to conciliate their af- 
fections, to which purpose you will use your 
highest exertion....... 

“You will have delivered to you certain 
goods, to be presented at the treaty, accord- 


SULLIVAN’S MONUMENT 


erected on top of Monument Hill in 
New Town eae State Park 5 miles 
from Elmira, N. Y. It commemorates a 
battle fought on August 29,. 1779, be- 
tween American forces under Gen. John 
Sullivan and British soldiers and Tory 
Rangers under Gen. John Butler and his 
son, Walter Butler, assisted by Indian 
allies under their chiefs, Tesh Brant 
and Hiaratoo. 
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ing to your judgment; and if it should be 

our opinion that pensions, riot exceeding 

100.00 each, bestowed annually on four or 
five of the principal chiefs would greatly 
tend to create or increase an attachment for 
the United States, you will please to inti- 
mate the same to them on condition of being 
hereafter confirmed by the President of the 
United States. 


“You will conduct your business journal- 
wise, keeping written copies of all speeches 
delivered to or received from the Indians; 
and on this point, the delivery of goods to 
the Indians to be witnessed by the most re- 
spectable white characters who may be 
present.” 

Impressed with the seriousness of keep- 
ing in check the restless Indian tribes of 
western New York, Colonel Pickering 
decided upon Painted Post as the most 
logical place for council between the Six 
Nations (Iroquois Confederacy) and the 
thirteen states. While on his way to hold 
the treaty, he wrote his wife on June 15, 
1791: “On the Tioga (Chemung) River, 
five miles below the Painted Post, I am 
now at Major McCormick’s. Before I 
decide where to hold the Treaty, I mean to 
see some of the Indian Chiefs, and if I can 
make them satisfied, will hold the treaty 
at New Town Point; otherwise we must 
draw up the provisions and stores to Paint- 
ed Post—drawing the loaded canoes with 
oxen where the water is too shallow.” 

The Treaty of Painted Post was held at 
New Town (Elmira) and began officially 
on June 22, 1791, lasting three weeks. A 
member of Pickering’s party wrote as fol- 
lows to Governor Mifflin of Pennsylvania 
about the manner in which the Indians 
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straggled to the treaty: ‘‘Since I came here 
there is to the amount of nearly 200 war- 
riors and others of the Oneida and Onon- 
daga tribes arrived, and yesterday a runner 
came from the Senecas saying there were 
682 of them in a body on the way, besides 
a considerable number from other towns 
who were expected to join them.” 

As all members of the various tribes of 
the Six Nations, and all other natives who 
cared to come, were invited to be present 
at the Treaty of Painted Post as guests of 
the United States, it was necessary to pro- 
vide food and refreshments to satisfy their 
appetites. The bulk of the supplies were 
furnished by Mathias Hollenbeck, the 
pioneer trader at New Town, who rendered 
bills totaling 300 pounds sterling that were 
paid by the United States for treaty pur- 
poses. Included in the itemization were 
9034 gallons of whiskey, 3014 gallons of 
rum, 154% quaris of wine, and 62 pipes. The 
treaty was concluded with a great feast, at 
which the Indians were the guests of Colo- 
nel Pickering. When the council broke up, 
1,400 red men were counted as they passed 
the cabin of Col. John Hendy. 

The justices of the Court of Sessions of 
the State of New York authorized town 
meetings to be held so as to establish a 
form of government in the new territory. 
On the maps and tables of the marshal’s 
report of the census of 1790 were marked 
all the townships on the Phelps and Gor- 
ham purchase in which there were settle- 
ments; and representatives from each of 
them were present as officers or as electors 





Photo by Walter P. Bruning 
SITE OF PREHISTORIC INDIAN VILLAGE 


Highway marker near Tyrone, N. Y., erected by the New York State Historical 
Society to mark the location of an ancient Algonquin Indian village which is believed 
to have existed 3,000 years ago. Recent excavations there unearthed the most com- 
plete set of bone implements yet found in the state. 


at the first town meeting of Painted Post. 

Benjamin Patterson was one of the char- 
acters of the region who achieved wide- 
spread fame because of his reckless and 
fearless tendencies. He was born in Vir- 
ginia in 1759, a relative of Daniel Boone, 
and at an early age moved to Pennsylvania 
in whose wilds he acquired a taste for hunt- 
ing and the exciting life he subsequently 
followed. Later, attracted by the deeper 
forests of southern New York, he boated 
his goods up the river to Painted Post and, 
after keeping a tavern for a few years, he 
settled on a farm. His first year’s crop was 
“twenty-two wolves, nine panthers, a few 
bears, deer, shad and salmon in countless 
numbers. When an old man, with game 
becoming scarce, he was accustomed to lay 
aside his rifle every year when he had 
killed a hundred deer.” 

Patterson is mentioned in an incident 
that gave birth to the lumber business 
which was soon to supplant the trading 
and agricultural pursuits of the pioneers. 
On a warm spring day in 1798 a crowd 
gathered on the bank of the Cohocton 
River to watch the passing of the first 
lumber raft on its way to Baltimore. The 
forest was too dense to see far up the 
stream; but after an hour’s wait, the sten- 
torian shout of the pilot, Ben Patterson, 
“To the right, heavy up behind!”’ gave 
notice that the floats were coming around 
the bend. This was the humble beginning 
of what was to become an industry of the 
first magnitude. 

By 1825, the fine quality of the lumber 
produced around Painted Post was re- 
ceiving attention in New York and Albany, 
but its transportation presented a problem. 
The river was navigable only at certain 
times of the year. The Erie Canal had been 
completed from Buffalo to Albany, so it 
was proposed to build a canal from Elmira 
to Watkins, with a feeder from Painted 
Post, thus providing an all-water route to 
Albany and New York City. That water- 
way was finished the following year and 
eliminated the expense of hauling heavy 
goods over the hills to the head of Seneca 
Lake. In the meantime, however, the 
terminus of the feeder was changed from 
Painted Post to a point about a mile east 
of Corning. Remains of this canal, al- 
though long since unused, are still in evi- 
dence at many places. 

With the opening of the canal between 
1830 and 1832, lumbering began in earnest. 
Four thousand acres of choice pine timber 
were purchased by Platt and Dana, who 
built the first sawmill on the site of what 
is now known as “Gang Mills” about one 
mile west of Painted Post. By 1846 the 
land had changed hands several times and 
was, with other large holdings, in the pos- 
session of Rev. Norman Fox, Col. W. F. 
Fox, Maj. Charles Fox, Abijah Weston, 
and William C. Bronson. These enter- 
prising men rebuilt and enlarged the mills, 
added steam to their hydraulic power, and 
soon had the most extensive lumber estab- 
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WORLD’S LARGEST COMPRESSOR FACTORY 


The Ingersoll-Rand plant at Painted Post, N. Y., with the 
Cohocton River in the foreground. The original buildings 
were erected in 1896 by Abijah Weston and used for making 


lishment in the state. They held title to 
hundreds of thousands of acres of the best 
timberland in New York, Michigan, and 
Wisconsin, as well as timber rights to more 
than 1,250,000 acres in Canada. 

About 400 men were engaged in the 
lumbering business around Painted Post. 
With the advem. of steam engines to sup- 
plement the hydraulic power at the mills, 
a foundry and machine shop were erected 
at Painted Post in 1848. These were under 
the ownership of Col. Arthur H. Erwin and 
Gen. Francis E. Erwin (grandsons of the 
purchaser of the Erwin tract in 1789), to- 
gether with I. P. Bennett and Henry S. 
Brooks, and employed more than 100 men. 

In the autumn of 1850 the New York & 
Erie Railroad was completed to Hornells- 
ville, passing en route through Painted 
Post. In 1852, the Buffalo, Cohocton Val- 
ley & New York Railway formed a junc- 
tion with the Erie at that point. Since that 
time Painted Post has had ample shipping 
facilities, and is now being served by three 
Class A railroads: the New York Central, 
the Delaware Lackawanna & Western, and 
the Erie. 

The foundry and machine shop pros- 
pered, and the lumbering industry grew 
until it reached its zenith in 1869 with an 
output of 3,065,000 board feet, nearly all 
white pine. With the clearing of the land 
and the decline of the lumbering business, 
the machine shop became the most im- 
portant industrial establishment in the 
thriving village. The firm, in the mean- 
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time, had been reorganized and expanded 
to include a blacksmith and boiler shop 
owned by Abijah Weston, William C. 
Bronson, Charles Erwin, and W. H. Cal- 
kins. 

Painted Post, like many other commu- 
nities of the time, was visited by a disastrous 
fire in May of 1896. The business and in- 
dustrial sections were wiped out with a 
loss of $110,000. Weston rebuilt the ma- 
chine shops and manufactured a high-class 
steam engine, which became widely known 
and gained an enviable reputation in a very 
short time. Upon the death of Weston, 
in 1898, the plant was sold to the Rand 
Drill Company, a predecessor of Ingersoll- 
Rand Company, for the purpose of making 
air compressors. 

The personnel of the Weston Engine 
Company was retained under the new 
management, and soon the plant was in 
production. Under the supervision of 
F. W. Parsons (General Manager from 
1900 to 1932) it grew until today it is the 
world’s largest plant devoted exclusively 
to the manufacture of air and gas com- 
pressors ranging from units of !/3 hp., which 
can be picked up by one hand, to machines 
of 1,200 hp. weighing 100 tons. 

Passing mention should also be made of 
another Ingersoll-Rand plant at Athens, 
Pa., which has been referred to several 
times in this narrative under the name of 
Tioga Point. ‘Thé town was founded nearly 
a century and a half ago, its site being in a 
tract of land that William Penn purchased 


steam engines. The present owners acquired the property in 
1898. Subsequent additions have made the works the largest 
in existence devoted solely to the manufacture of compressors. 


from the Indians in 1768. In 1898, C. F. 
Kellogg started making boilers there. Be- 
fore long, Caid and Clarence Peck, broth- 
ers, joined the business and added the 
manufacture of pneumatic tools to its ac- 
tivities. From a production of 60 tools in 
the first two years, the plant expanded in 
six years until it was employing 100 per- 
sons. The operating concern was the Im- 
perial Pneumatic Tool Company, and the 
output was sold through the Rand Drill 
Company. 

In 1905, with the consolidation that 
brought the Ingersoll-Rand Company into 
existence, the Athens plant was acquired 
by that concern. For years it, too, was un- 
der the management of F. W. Parsons who 
directed the Painted Post plant. The 
Athens factory, which has in the mean- 
while been enlarged several times, now 
turns out some 550 styles and types of 
pneumatic tools, including hoists. In 
recent years it has also made electric 
hoists for scraper-loading service chiefly in 
mines. Under normal conditions, it em- 
ploys about 700 persons. 

Painted Post (Te-car-nase-teo-ah) is to- 
day far from the “meeting place of the red 
men’’ and the frontier days of 1790. In- 
deed, it is considerably ahead of what it 
was a decade ago, and now can justly 
claim to be a very progressive community. 
All its streets are Concreted or otherwise 
hard surfaced, and it has a modern water- 
supply system, sewage facilities, fire depart- 
ment, and schools that rank with the best. 
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MODERN CENTRAL STATION aie A a q- 
AND BOILER FEED PUMPS . ew Facts 
The upper view shows a typical generat- 
ing plant. At the bottom are two Inger- 
soll-Rand HMT 6-stage pumps in boiler 
feed service in a Pacific Coast central About pH 
station. Each unit has a capacity of 1,000 Q ii 
gpm. against a head of 500 feet. A care- : o 
ful determination of the pH value of the 3 > 
feed water, together with a thorough Allen 2. Pank 
study of the operating conditions, is 
essential if pump materials for this ser- 
vice are to be chosen intelligently. 








ALF a century ago the words acidity 

and alkalinity were purely technical 

terms that meant little to the average 
person. Now they are household words that 
are widely recognized as standing for cer- 
tain qualities of substances that intimately 
affect our lives. When we are a bit upset 
physically, we speak of having an acid 
stomach, and hasten to alkalize our systems 
with the correct foods and beverages. If 
acid wastes get into the source of our water 
supply, the chemists that watch over its 
purity and potability immediately add 
materials to counteract the acidity. Man- 
ufacturers of paper, sugar, textiles and 
other products, and sanitary engineers, 
bacteriologists, and other workers are vital- 
ly interested in acidity and alkalinity be- 
cause they are important factors in aiding 
‘or retarding essential processes with which 
they are concerned. In short, methods of 
detection and control of acidity and alkalin- 
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H-ION CONCENTRATION IN GRAMS PER LITER 


pH SCALE FRACTIONAL NOTATION EXPONENTIAL NOTATION 
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COMPARISON OF pH SCALE WITH H-ION CONCENTRATION 


The pH scale runs from 0 to 14 and was designed to simplify the designation of the 
acidity or alkalinity of solutions. The halfway point, 7, represents a neutral solution 
such as pure water, which is neither acid nor alkaline. The fractional and exponential 


notations that corre: 


nd to some of the scale markings are 


ven at the right. For 


example, a solution that contains one canhuaisehtcmmaitte, or 10°5, gram of dis- 
sociated hydrogen ions per liter has a pH of 5. Dissociation in aqueous solutions is 
affected by temperature. Tests are normally made at 72°F. 


ity are being increasingly practiced in in- 
dustrial and commercial work all the while. 

It was not until late in the preceding cen- 
tury that chemists themselves understood 
clearly just how and why acids and alkalies 
exerted their respective characteristic ac- 
tions. The modern conception of them is 
based on the ionization hypothesis ad- 
vanced by the Swedish chemist Svante 
August Arrhenius, in 1887, and for which 
he was awarded the Nobel prize in chem- 
istry in 1903. This hypothesis assumes that 
many substances, when dissolved in water, 
are conductors of electricity, and that the 
molecules are largely broken up into atoms 
which are electrically charged. The dis- 
sociation of the molecules is not necessarily 
complete, and an equilibrium is established 
between the dissociated and undissociated 
portions. The process is continuous—that 
is, ions are constantly recombining to form 
molecules, and molecules are constantly be- 
ing dissociated into ions. 

It has been observed that in solutions of 
this kind acidity is a function of the hydro- 
gen (H) ions, and that alkalinity is a func- 
tion of the hydroxyl (OH) ions. The hydro- 
gen ions:are always positively charged and 
the hydroxyl ions are always negatively 
charged. It is only in solution, and partic- 
ularly in aqueous solution, that acids and 
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alkalies display their special properties, 
When perfectly dry, a strong acid like 
hydrochloric acid is inert. Pure water con- 
tains both H and OH ions; but at room 
temperature they are present in equal num- 
bers, and the liquid is therefore neither acid 
nor alkaline. 

The concentration of the H ions in a solu- 
tion determines the effectiveness of an acid 
and, similarly, the concentration of OH 
ions determines the effectiveness of an 
alkali. By way of illustration we cite the 
fact that a 1 per cent solution of boric acid 
is an eyewash, while a 1 per cent solution 
of sulphuric acid will attack iron and steel. 
The greater corrosiveness of sulphuric acid 
results from a higher concentration of H 
ions. In other words, there is a greater dis- 
sociation of H ions in sulphuric acid than 
in boric acid, despite the fact that the 
potential ions in the two acids are nearly 
the same. 

From the foregoing it will be apparent 
that little valuable information can be 
gained by measuring the quantity of an 
acid or an alkali in a solution. It is neces- 
sary, instead, to measure the activity of the 
acid or the alkali. This means measuring 
the H or OH concentration, which is con- 
trolled by the extent of the dissociation. 
The extent to which this dissociation occurs 





depends on the substance in solution, the 
temperature, and the presence of other sub- 
stances, particularly inorganic compounds. 

The concentrations of H and OH ions 
are expressed in terms of gram mol. A gram 
mol concentration ordinarily refers to solu- 
tions of salts, in which case it represents 
the molecular weight of any substance in 
one liter (1,000 grams) of solution. In this 
case, however, as the H and OH ions are in 
reality ionized atoms, we deal with atoms 
instead of molecules. Thus, a gram mol 
solution of H ions will contain 1 gram of H 
ions per 1,000 grams of water by reason of 
the fact that the atomic weight of hydrogen 
is 1. Similarly, since the atomic weight of 
the OH ion is 17 (representing the combined 
atomic weight of oxygen, 16, and hydrogen, 
1), agram mol solution of OH ions will con- 
tain 17 grams per 1,000 grams of water. 

Dissociation of one liter of pure water 
will take place at 77°F. to the extent of 
0.000,000,1 gram mol of H ions and 0.000,- 
001,7 gram mol of OH ions. Inasmuch as 
the two exactly balance each other, the 
water is neither acid nor alkaline. The des- 
ignation 0.000,000,1 gram mol can be ex- 
pressed as 1/107 gram mol, or as 10°? gram 
mol. Formerly all acidity or alkalinity val- 
ues were expressed in one of these forms, 
but they have now given way to a simple 
measuring scale that anyone can under- 
stand. It was suggested by the chemist 
Sorensen, and is known as the pH scale. 
The following table shows its range, with 
the equivalent values for each unit of the 
scale: 





pH H-ion Concentration 
Value In Grams Per Liter 
1 0.1 10-1 
2 0.01 10-2 
3 0.001 1073 
4 0.0001 104 
5 0.00001 1075 
6 0.000001 1076 
7 0.0000001 1077 
8 0.00000001 10-8 
9 0.000000001 1079 
10 0.0000000001 10710 
11 0 .00000000001 10-11 
12 0 .000000000001 10712 
13 0.0000000000001 10713 


14 0.00000000000001 10°14 


It will be noted that 7 is the midway 
point. It represents the neutral point 
(neither acid nor alkaline), and is the same 
number that designates the negative loga- 
rithm of the reciprocal of the hydrogen-ion 
concentration in the third column. Sim- 
ilarly, the other numbers on the scale cor- 
respond with the negative logarithms of the 
reciprocals of the hydrogen-ion concentra- 
tions they represent. The pH scale is as 
easy to comprehend as a thermometer. De- 
creasing values below 7 denote increasing 
acidity, while increasing values above 7 de- 
note increasing alkalinity. From the central 
column it will be noticed that the increase 
between numbers is by multiples of 10. 
That is, a solution that has a pH of 6 is ten 
times as active on the acid side as neutral 
water, and one having a pH of 8 is ten times 
as active on the alkaline side as neutral 
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water. It will be observed that only the 
hydrogen-ion concentration is given in the 
foregoing table, and that it decreases pro- 
gressively through the range of pH numbers 
from 1 to 14. However, inversely it denotes 
the OH-ion concentration, for the product 
of H-ion and OH-ion concentrations is a 
constant. Thus, if a neutral solution con- 
tains 20 of each ion, the product concen- 
tration is 400. If the concentration of either 
one is increased to 40 by adding either an 
acid or an alkali, the concentration of the 
other ion will decrease to 10, thus keeping 
their product at 400, as before. 

There are several methods of ascertain- 
ing pH values. It will be recalled from 
high-school chemistry days that paper im- 
pregnated w:th litmus, a vegetable dye, 
turns red in the presence of acid and blue 
in the presence of alkali. The colorimetric 
scheme of measuring pH is based on the 
same principle, but it utilizes a number of 
chemicals, each of which covers a definite 
and narrow range of pH units. By adding 
a so-called indicator chemical, the solution 
turns a color that can then be matched 
with standard colors for various pH values. 
Electrometric determinators employ a po- 
tentiometer which measures the voltage 
developed between a pair of suitable elec- 
trodes immersed in the solution. This volt- 
age is translated into the equivalent pH. 

We have already mentioned that acidity 
and alkalinity concern us widely in our 
daily lives, and a few concrete references 
to their effect on commonplace things may 
serve to clarify that statement. The house- 
wife is interested in pH, whether she knows 
it or not, for it affects her in various ways. 
For example, traces of alkalinity in white 
goods may cause them to become yellow 
when they are ironed. If the soap or cleans- 
er she uses harms varnished or painted sur- 
faces, it may be because its pH is too high. 
If it is very much too high, the paint may 
be entirely removed. Fruits and vegetables 
having a relatively low pH, (under 4) re- 
quire only light processing for their preser- 
vation. Most vegetables, of which carrots, 
beets, and beans are typical examples, have 
a pH range of 5 to 6 and need relatively 
heavy processing. Those foodstuffs whose 
PH is over 6, such as corn, fish, and meats, 
cal for very heavy processing. The taste 
of some foods is often affected by the pH, 
this being especially true of tomatoes. 
Probably few women know why fruit juices 
sometimes will not jell. Chemists explain 
that it is because their pH is above 3.6. 

It is of interest to note that there is a 
wide variation in the pH values of sub- 
stances that are familiar to everyone. A 
few of these values follow: apples, 2.9 to 
3.3; asparagus, 5.4 to 5.7; beer, 4 to 5; 
dates, 6.2 to 6.4; ginger ale, 2 to 4; lemons, 
2.2 to 2.4; oranges, 3 to 4; sour pickles, 3 
to 3.5; salmon, 6.1 to 6.3; shrimp, 6.8 to 
7; vinegar, 2.4 to 3.4; mineral water, 6.2 
to 9.4; cow’s milk, 6.4 to 6.8; human milk, 
6.6 to 7.6; human blood plasma, 7.3 to 7.5; 
molasses, 5 to 5.4; milk of magnesia, 10.5. 
White bread, with a pH of 5 to 6, is com- 
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paratively acid, whereas crackers, with a 
PH of 7 to 8.5, are well on the alkaline side. 
Incidentally, crackers that are not suffi- 
ciently alkaline are likely to be white and 
lacking in crispness, whereas those in which 
an excessive amount of alkali (soda) is used 
are usually overly brown. 

Turning to industrial applications of pH, 
it is manifest that there are too many to 
permit covering them in an article of this 
scope. One important phase of these ap- 
plications is the selection of suitable ma- 
terials for equipment used in handling 
fluids of various pH values. As typical of 
such equipment, we can mention pumps. 
In most cases it devolves upon the pump 
manufacturer to recommend the materials 
of construction, and leading pump makers 
have technical staffs that are qualified to 
do this. Such a recommendation involves 
careful analysis of the service conditions, 
for numerous factors, aside from the actual 
pH of the fluid to be handled, must be 
taken into account. 

In the August issue of Power, J. B. 
Godshall, chief chemist of Ingersoll-Rand 
Company, suggested the following table as 
a useful guide in choosing materials for 
pumps handling various liquids at normal 
temperatures: 





It was pointed out that this table con- 
stitutes general recommendations only, and 
that it should not be followed unless con- 
sideration is given to the various factors 
that enter into the selection of materials 
for each individual application. Some of 
the factors that may influence the choice 
are: possible abrasion by suspended solids: 
possible galvanic corrosion if the liquid is 
an effective conductor of electric current; - 
the effect of temperature if the liquid is 
to be handled hot; the presence of dissolved 
oxygen; and the question of the best com- 
mercial material based on relative cost. To 
illustrate how the last-mentioned factor 
may affect an actual case, it was pointed 
out that, because of the much greater cost 
of special alloys, it might be advisable to 
choose a bronze pump for handling acid 
mine water with a pH of 3.4 even though 
that water would be corrosive to bronze. 

It has been stated that normal pH values 
are those at normal temperatures. If the 
temperature is increased, the pH will be — 
markedly affected. This fact is of great 
importance in selecting materials for pumps 
to handle boiler feed water. In recent years 
much attention has been given to the ma- 
terials for this service, and investigations 
have led to the conclusion that they can 
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EFFECT OF TEMPERATURE 
The dissociation of water increases as the temperature rises. Since boiler feed water 


ranges from 200°F. to more than 400°F., the hy 
than it is at ordinary temperatures. This curve s 
ion concentration of pure water with increasing 


-ion concentration is much ter 
ws the variation of the hy 
tures. Thus, at 250°C. ( .) 


tempera 
the hydrogen-ion concentration will be 25.6 times that of the same water at 25°C. 


(77°F.). 
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A CORRODED IMPELLER 
Note the thinness of the upper wall as compared with the lower one. Originally, the 
two were of the same thickness. This steel impeller was removed from a pump handling 
acid mine water. The condition was the result of approximately 5,900 hours of service. 


practiced during the subsequent operation 
of the plant where the pumps are in use. 

Boiler feed pumps cannot be classified 
according to the foregoing table because of 
the many variables involved in service of 
this kind. Most important among them 
are temperature, pressure, and the water 
treatment used. The character of the water 
treatment is important not only because 
of its effect on the pH of the water but 
also because of its effect on the concentra- 
tion of dissolved oxygen. 

From 98 to 99 per cent of the boiler feed 
water in modern central generating stations 
is usually steam condensate, and the re- 
mainder is evaporated make-up water. 
This water is handled by the pumps at 
temperatures ranging from 200° to more 
than 400°F. Since the dissociation of water 
is greater as the temperature increases, it 
is apparent that the pH value at 77°F. will! 
not indicate the hydrogen-ion concentra- 
tion at the operating temperature. At 
482°F. the hydrogen-ion concentration is 
25.8 times that of the same water at 77°F. 
This is equivalent to a pH of 5.6, even 


though the true pH value as measured at 
77°F. would be 7. It is therefore evident 
that pure cold water will, when heated, 
have a corrosive action. If that corrosion 
is to be reduced or eliminated, water must 
be used that has a materially higher pH 
value than 7 at room temperature. 

According to one investigator, this pH 
value must be 9.6 or greater if corrosion is 
to be done away with. Laboratory tests 
and field experience have shown that it is 
advisable and sometimes necessary to use 
corrosion-resistant materials for the inter- 
nal wearing parts of pumps for high-tem- 
perature service when the pH value of the 
feed water is below 8. Where temperature 
and pressure are high, steel is specified for 
pump casings because of its superior 
strength. However, even though temper- 
ature and pressure are such that cast iron 
would meet the strength requirement, it 
is sometimes necessary, in extreme cases 
where the normal pH of the water is low, 
to substitute steel for cast iron because of 
the tendency of cast iron to graphitize with 
corrosion. 





Enough has been stated to indicaie the 
need for accurately determining the pH 
value before selecting pump materials; but 
it is often difficult to do this. Sometimes 
the pumps are intended for a plant that is 
not yet in operation, in which case the pH 
must be estimated on the basis of similar 
stations and on the proposed method of 
water treatment. If this cannot be done, 
it is essential that the pump builder be 
given complete information on the proposed 
method of treatment, including how and 
where the chemicals are to be introduced, 
the plans for deaerating the feed water, and 
its temperature. 

Central-station operators are primarily 
concerned about protecting boilers and tur- 
bines, and they treat the water accordingly, 
without much regard for the possible effect 
on the boiler feed pumps. In this connec- 
tion, it should be pointed out that there is 
a distinct difference in the pH value of 
boiler water and boiler feed water, even 
though the same fluid passes through both 
boilers and pumps. This is because re- 
peated evaporation of the water in the 
boiler causes the progressive accumulation 
there of any dissolved or suspended solids, 
resulting in a severe concentration of the 
very low quantities of solids that exist in 
the feed water or elsewhere in the system. 

It is customary to control the pH value 
of the boiler water between 9.5 and 11.5. 
This is accomplished by introducing chem- 
icals either directly into the boiler on the 
discharge side of the boiler feed pumps or 
on the suction side. Injection may be con- 
tinuous or intermittent. In any case, it 
may detrimentally affect the pH of the 
feed water, because the treatment is based 
on the latest analysis of the boiler water. 
Where injection is on the suction side of 
the pumps, the pH value of the feed water 
will vary over a considerable range, and 
the range will be very wide where batch 
injection is practiced. 

There are additional variables that will 
affect the pH value of the feed water. Water 
that is circulated through the condensers 





FAILURE OF SHAFT OF BOILER FEED PUMP , 


This steel shaft failed at the point where a bronze impeller 
was mounted on it. The water handled had a fairly hi 
content, making it an effective conductor of electric current. 
Under such conditions, electrolytic corrosion of steel or iron 
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salt 


parts takes place rapidly at places where they are close to or 
in contact with bronze. In 
at the impeller hub caused cracks that eventually brought 
about failure from corrosion fatigue. 


is case, leakage around the shaft 
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An Ingersoll-Rand HST 5-stage centrifugal pump installed 


UNDERGROUND PUMPING STATION 





the acidity of many mine waters, special materials are often 


on the 2,000-foot level of a Canadian metal mine. Ithasarated _ specified for pumps in this service, although relative costs of 


capacity of 250 gpm. against a head of 1,070 feet. Because of 


for condensing the steam may occasionally 
get into the feed water through leakage. 
Sometimes this is corrosive, as in a recently 
noted case where river water having a pH 
value of 3.8 was being used. Sodium car- 
bonate formerly served to maintain the de- 
sired alkalinity of boiler water, with the 
result that appreciable amounts of carbon 
dioxide were freed. The effect of this was 
to reduce the pH of the condensate to as 
low as 5.6. This condition is seldom 
encountered now, as sodium carbonate has 
been largely supplanted by various phos- 
phates of sodium. 

Dissolved oxygen greatly accelerates the 
rate of corrosion of hot water, this being 
especially true of its effect on iron and steel. 
These metals are only slightly soluble in 
pure water because a ferrous hydrate is 
formed that is slightly soluble in water. 
When dissolved oxygen is present, however, 
the ferrous hydrate is oxidized into insol- 
uble ferric hydrate, and the water is thus 
left free of dissolved salts, a condition in 
which it will dissolve more iron. Dissolved 
oxygen can be prevented by means of suit- 
able deaerators, which also serve to take 
out carbon dioxide. Some condensers in- 
clude a deaerating hot well which eliminates 
oxygen and makes the use of special de- 
aerators unnecessary. In addition to prac- 
ticing deaeration, some plants also add a 
chemical such as sodium sulphite or sodium 
hydroxide and ferrous sulphite to the feed 
water. These compounds combine with the 
oxygen and thuseliminate it. It is essential, 
however, that the chemical be injected far 
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enough ahead of the boiler feed pumps to 
permit intimate admixture with the water 
and elimination of the oxygen before the 
water reaches the pumps. For protection 
of the pumps, injection must be continuous, 
even though intermittent injection may be 
satisfactory so far as the boilers are con- 
cerned. 

When the pH value of the feed water 
is known to be undesirably low, it is not 
uncommon to circulate some of the boiler 
water to raise its pH value and thereby 
protect the auxiliary equipment. Some 
station operators object to this; but their 
objection is gradually being overcome as 
more of the organizations specializing in 
water treatment permit or even sponsor 
the practice. 

From the foregoing discussion it will be 
seen that a pump builder is in a position 
to recommend ordinary pump-construction 
materials that will answer all requirements 
only if the operator guarantees to maintain 
a pH value within certain limits and pro- 
vides effective deaerating equipment. As 
an alternative he can specify corrosion- 
resistant materials which, as previously ex- 
plained, are much more expensive than or- 
dinary iron and steel. As the latter may 
be entirely satisfactory under operating 
conditions, it is apparent that it is the part 
of economy for plant engineers to set up 
and to maintain adequate safeguards that 
will permit the use of the less costly ma- 
terials. The corrosion-resistant materials 
that usually enter into pump construction 
include bronze, 5 per cent chromium-0.5 


various metals frequently determine which shall be used. 


per cent molybdenum steel, 13 per cent 
chromium steel, and 18 per cent chromium- 
8 per cent nickel stainless steel. Of these, 
the high-chromium steels have been most 
used in pumps for boiler feed service. 

In industrial power plants, the pH prob- 
lem is very different from that in central 
stations, for the reason that the former com- 
monly use raw water that has been soft- 
ened. The pH value of the feed water is 
usually high (up to 9 or 10), and ordinary 
iron or steel is generally satisfactory for 
pump construction. However, this high 
pH value frequently causes excessive alka- 
linity in the boiler, owing to the concen- 
trating effect of evaporation there. To over- 
come this, acid salts such as sodium bisul- 
phate or even sulphuric acid are often in- 
troduced sometimes on the suction side of 
the boiler feed pumps, as that is a very 
convenient point at which it can be done. 
In treatments of this kind, the pH value 
has been observed to drop from 9.3 to 1.9, 
causing serious corrosion of pumps accom- 
panied, even at room temperature, by hy- 
drogen evolution. Additional disadvan- 
tages that are at times associated with in- 
dustrial power-plant operation are ineffec- 
tive deaeration and carbonate and phos- 
phate deposits from certain types of water 
treatment. In consequence of all these fac- 
tors, it is as important for plants of this 
class as for central stations that pump man- 
ufacturers be furnished complete data on 
operating conditions if they are to be able 
intelligently to recommend pump materials 
that will stand up well in service. 
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HYDRAULIC STOWING 
Where this method of backfilling is practiced it is necessary to have available a large 
supply of sand and gravel. Here is shown a stock pile from the base of which the ma- 
terial is being dislodged by a —— stream of water which carries it down into the 


workings through a system o 


pipe lines. The solids are deposited in the space to be 


packed, while the water collects in a sump and is pumped back to the surface for 


recirculation. 


N THE Lochhead Colliery of the 

Wemyss Coal Company, Ltd., in Scot- 

land, there has been introduced a sys- 
tem of pneumatic stowing that is said to be 
revolutionizing the method of solid packing 
in coal fields on the Continent of Europe. 
It is taking the place of hydraulic stowing 
in France, Belgium, and Germany, where 
the regulations governing subsidence are 
very stringent and where longwall mining 
with complete backfilling of the worked- 
out spaces is generally practiced. For the 
benefit of the uninitiated it might be added 
that by the longwall system the whole seam 
of coal is taken out and no pillars are left 
except the shaft and sometimes the main- 
road pillars. 

It is interesting to record that hydraulic 
stowing is an outgrowth of slushing that 
originated in the Pennsylvania coal fields 
where it was first used for extinguishing 
fires. It was subsequently adapted for 
backfilling in Germany, where mechanical 
and pneumatic means of stowing were next 
developed in the order in which they are 
named. Hydraulic backfilling, to describe 
it broadly, requires a large stock pile of 
gravel and sand that usually has to be ob- 
tained from a distant source. From this 
pile it is dislodged by a stream of water 
under high pressure and washed through 
screens to remove coarse pebbles. Entering 
a hopper, the water-borne material is con- 
veyed by a system of pipe lines down into 
the workings and to the uppermost end 
of the goaf or chamber that is to be packed 
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either partially or solid. To permit com- 
plete backfilling, the latter should have a 
dip of from 10 to 20°. Carrying from 30 to 
40 per cent solid matter, the water flows 
down to the lower end of the excavation, 
where it drains through packwalls—walls 
built of waste to support the roof or sides— 
or through coarse mesh cloth, depending 
upon the method of mining. Leaving the 
gravel and sand behind in the goaf, the 
water collects in a sump and is pumped 
for recirculation into a storage settling 
pond above ground. 

What is known as mechanical stowing 
is now principally done by machines of the 
centrifugal type. They handle dry ma- 
terial, up to 4 inches in diameter, which is 
dumped on to a conveyor belt and de- 
livered to a distributor operated by com- 
pressed air. This throws the material into 
the chamber, which is separated for the 
purpose from the working space by wire 
netting. As packing proceeds, the machine 
is pulled back and the conveyor is short- 
ened. The system requires little power; 
but, like hydraulic stowing, is not suitable 
for service in flat areas. 

In Great Britain, practically the only 
method of backfilling employed is that of 
hand packing—usually partial packing 
with incidental filling in with mine waste. 
Among the few collieries to use hydraulic 
stowing has been the Wemyss Coal Com- 
pany, which abandoned the practice in its 
Lochhead workings several years ago when 
the delivery pipe reached a length of 5,700 


on the Increase 
A.M. Hoffmann 


feet and the amount of water necessary to 
place 1 ton of material exceeded the eco- 
nomic limit. Up to that time, however, 
374,000 tons of mine refuse had been suc- 
cessfully applied in this way. Since then 
the Beien system of pneumatic backfilling, 
which is rapidly supplanting hydraulic 
stowing on. the continent, has been in- 
stalled there. It is said to be the first plant 
of its kind in the United Kingdom; and, 
according to the U. S. Bureau of Mines, 
the method has possible application in the 
United States. There are no regulations, 
either State or Federal, that compel oper- 
ators in this country to practice either 
partial or solid packing. Metal mines as a 
rule resort to backfilling, both to protect 
the workings and to permit more or less 
complete extraction of the bodies of ore; 
but, with few exceptions, this is not the 
case in coal mines. 

The panel in the Lochhead Colliery in 
which pneumatic stowing is now being 
done was worked by the stoop-and-room 
method by which the coal is mined in a 
series of galleries, leaving stoops or pillars 
to support the roofs.. The rooms vary in 
dimensions, but are generally from 15 to 
20 feet wide, from 12 to 13 feet high, and 
have a dip of 1 in 4, with stoops 30 yards 
square. The latter are now being removed; 
and in order to do this with any measure 
of safety, solid packing, preceded by ex- 
tensive preliminary backfilling, is essential. 

The Beien machine is mounted on wheels 
and consists essentially of a feed hopper 
with a grid to check the passage of oversize 
material, of a 6-pocket drum which is 
operated by an air motor through flexible 
coupling, and of a delivery pipe having an 
internal diameter of 6,inches. The bends 
in this line are of a special kind, as one of 
the accompanying drawings shows. The 
part that is subjected to greatest wear is 
made up of three hardened-steel sections 
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Lrawings from Iron & Coal Trades Review 
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PNEUMATIC STOWING 
Arrangement of the underground stowing plant and tippler at the Lochhead Colliery. 
Material up to 3 inches in size is used for backfilling, and consists of pit and washery 
waste, picking-table refuse, and boiler ashes. 


provided with an easily renewable lining. 
The joints are of a type that can be quickly 
made and broken to facilitate lengthening 
and shortening the pipe. 

Pit and washery waste, picking-table 
refuse, as well as boiler ashes, are used for 
backfilling. Anything more than 3 inches 
in size is put through a jaw crusher, and 
fines, which have a tendency to choke the 
delivery line, are removed by screening. 
The material reaches the colliery by rail 
from the central washery of the Wemyss 
group of mines, and is dumped into an 
underground storage hopper that has a 
capacity of approximately 30 tons. From 
there it is carried to the hopper of the stow- 
ing machine in cars which enter the work- 
ings by way of an incline leading from the 
head of the shaft to the station beneath 
the gates of the storage hopper. The in- 
cline is double tracked and provided with 
an endless-rope haulage system that lowers 
the empties in trains of three. After load- 
ing, they travel along the mine roadways to 
the tipple that serves the stowing plant. 
By this arrangement the colliery’s regular 
hoisting operations are not interfered with. 


The compressed air required to blow the | 


material through the piping to the point 
of use is supplied by an Ingersoll-Rand 
compressor having a capacity of 2,000 cfm. 
and driven by a 305-hp. motor. It is 
conveyed to the bottom of the shaft, a 
distance of 398 feet, by an 8-inch line and 
thence by a 6-inch connection to the ma- 
chine. From the hopper, the material is 
fed into the rotating drum which dis- 
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charges it directly into the air stream, ap- 
plication normally being effected with air 
at 45 pounds pressure per square inch. 
Making allowances for unavoidable in- 
terruptions in service, the equipment 
operates at from one-half to two-thirds of 
its full rated capacity, which amounts to 
30-32 cubic yards an hour. Unless other- 
wise necessary, stowing at Lochhead is 
done only during one shift, anywhere from 
150 to 200 carloads (tubs) being placed in 
that period. In the fifteen months in 
which the pneumatic system has been in 
use, it has stowed about 64,000 tons, in- 
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cluding preliminary backfilling which called 
for nearly 25,000 tons; and the pillars re- 
moved in the process of the work have 
supplied more than 44,000 tons of coal. At 
that stage, the plant was at a point about 
2,700 feet in from the shaft; and when it 
reaches the last chamber in the area that 
has been mapped out for solid packing it 
will be a mile distant. After preliminary 
stowing, it takes approximately one car of 
material for every car of coal extracted to 
complete backfilling. 

Experience has indicated that the pipe 
by means of which the material is delivered 
to the goaf should not exceed 1,200 feet in 
length. The maximum so far reached at 
Lochhead was a little more than 1,100 feet, 
the line extending for a distance of 500 feet 
on a down grade of 1 in 4, around a right- 
angle corner, 500 feet on the level, around 
another bend, and then 100 feet to the 
stowing machine. Five men per shift are 
needed underground to attend to the oper- 
ations: two to look after the cars traveling 
between the haulageway and the tippler, 
one at the tippler, one in charge of the ma- 
chine, and one at the discharge end of the 
pipe. 

Pneumatic backfilling, as described, ap- 
parently has many advantages over all the 
older methods, not the least of which is 
that it costs less, especially as compared 
with hydraulic packing. No water is re- 
quired; and a plentiful supply of material 
is usually available. It is said to have 
wider application, excepting hand stowing, 
being suitable for backfilling both flat and 
dipping beds. As for the virtues of solid 
packing, while it does not eliminate sub- 
sidence, we are told that it reduces it toa 
minimum—brings it about gradually and 
therefore with less damage to overlying 
unworked coal seams and surface con- 
tours. Furthermore, it permits the re- 
covery of all the coal. Accident statistics 
indicate that it is one of the safest systems, 
because it also prevents the dissipation of 
ventilating air and leaves no pockets for 
the accumulation of gases that might lead 
to spontaneous combustion. 


PIPE JOINT AND ELBOW 
These longitudinal sections show, top, the 
bon joint age ig connect ey Laeger pipe 
e . position % wing 
—. must be frequently, the 
a oe Bef Peli 24 that can be made 
and broken quickly. At the bottom is the 
special 8-section with a renewable 
lining of chilled cast iron. 
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AN EDUCATIONAL MERGER 
AMERICANS are accustomed to 


mergers of industrial concerns, 

but a consolidation of two large 

institutions of higher learning is 
something new. Much interest is therefore 
manifested in the announcement that 
Armour Institute of Technology and 
Lewis Institute, both located in the Chicago 
area, will be combined to form the Illinois 
Institute of Technology. Both schools have 
illustrious backgrounds, and their amalga- 
mation is expected to give rise to a mid- 
western technological training center that 
will be second to none in the country. 

The new school will have an enrollment 
of around 7,000 day and evening students, 
and an annual budget of $1,250,000. One of 
its foremost aims will beto provide increased 
facilities for adult learning that will enable 
employed persons to gain a college educa- 
tion by attending night classes. Increased 
emphasis will also be placed on graduate 
work leading to higher degrees. 

The schools that are parties to the union 
have a combined experience of more than 
100 years in engineering education and 
service to industry. Lewis Institute was 
founded in 1877 with funds willed for the 
purpose by Allen C. Lewis. Armour Insti- 
tute was founded by Philip D. Armour in 
1892. The consolidation will be effected 
gradually, and will be completed by next 
September. For the present, the existing 
physical facilities of the two schools will be 
utilized; but the acquisition of a new, well- 
planned campus is contemplated. 


I 


MINING ENGINEERS NEEDED 


HE present international com- 
plications have emphasized the 
importance of base metals and 
stimulated their production. Gold 
mining has, of course, been booming ever 
since the United States boosted the value of 
gold. As a result of the high estate of all 
metalliferous mining, there is a big demand 
for mining engineers, and it seems likely 
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that this condition will prevail for several 
years at least. Consequently, here is one 
line of endeavor that the youth of college 
age can embrace with fair assurance that 
a job will be forthcoming when he has been 
graduated. This is a far different situation 
than the one that existed a few years ago, 
when many graduates of western mining 
schools had to turn to such pursuits as 
ranching to make a living. These self-styled 
“hay miners” simply finished school at the 
wrong time: in its interminable series of ups 
and downs the mining industry was hitting 
bottom. 

The demand for mining engineers or 
other trained mine workers is particularly 
marked in South Africa which, in 1938, be- 
came the first country ever to produce as 
much as 12,000,000 ounces of gold in one 
year. Taking note of this need, The South 
African Mining and Engineering Journal 
says: 

“In a world when most professions are 
becoming overcrowded, the South African 
mining industry offers prospects to the 
right type of youth that few, if any, other 
careers can equal. When the cost of taking 
a university mining course and the sub- 
sequent remuneration that may confidently 
be anticipated by the average graduate are 
compared with the expenses incurred in 
qualifying for other professions and the re- 
turns to be expected, it will be found that 
the student who takes up mining engineer- 
ing has made a wise choice. Moreover, the 
continuing rapid growth of the mining in- 
dustry is assurance that the graduate of 
good character and average ability will 
never have to go out of his way to obtain 
work.”’ 


The potential rewards are great. In 
South African gold mines there are about 
4,000 underground officials, and of these 
roughly one-third have to be college-trained 
men. Such an official starts towork for not 
less than $125 amonth. In five years the 
average graduate engineer will be making 
double that sum, and in fifteen years he 
may confidently expect to receive as much 
as $500 a month. 
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QUEENS MIDTOWN TUNNEL 


Y THE time these words reach 
your eyes the Queens Midtown 
Vehicular Tunnel, stretching un- 
derneath the East River in New 
York City, will have been holed through, 
November 8 having been set as the date 
for the ceremonies attending that event. 
Despite the difficulties and uncertainties 
that are inevitably associated with driving 
subaqueous bores in shifting, unstable 
ground, the Walsh Construction Company 
has completed this hazardous part of its 
contract 37 days ahead of schedule. What 
remains to be done is comparatively simple. 

As described in our May, 19339, issue, the 
existence of a submerged ledge of solid rock 
near the middle of the river made it possibie 
to join the twin tubes in air at atmospheric 
pressure. The crews driving from the Man- 
hattan shore, having the shorter distance to 
go, reached the ledge last May. Those 
approaching the rock from Queens toiled 
in compressed air until October 24. The 
pressure at one time reached 37144 pounds 
per square inch; but it is a happy com- 
mentary that not a single death was record- 
ed from the effects of compressed-air illness, 
popularly termed the “bends.” 

Work on the tunnel was started on Octo- 
ber 2, 1936, and is scheduled for completion 
in December, 1940.. The twin tubes, which 
are 73 feet below mean high water at their 
deepest point, will each carry two lanes of 
traffic, both lanes moving in the same direc- 
tion. Their capacity will be 16,000,000 
vehicles annually, and advance surveys in- 
dicate that more than 10,000,000 cars will 
use them during 1941. Eventually, it is in- 
tended to connect them with the Lincoln 
Tunnel, extending beneath the Hudson 
River from Manhattan to New Jersey, by 
building a crosstown tunnel underneath the 
Island of Manhattan. The Queens Mid- 
town Tunnel, which is the third subaqueous 
vehicular bore in the New York City area, 
will cost $58,365,000 when completed. This 
comes to $3,823 a linear foot for the 15,265 
feet that represent the combined length of 
the two tubes. 
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Ed Chamberlain, cohold- 


Champion" Of the world’s record in 
riller double-hand drilling, died 
Passes On 


October 9 in Central City, 
Colo. Chamberlain and 
Carl Maka drilled a hole 4654 inches deep 
in fifteen minutes at Bisbee, Ariz., in 1903, 
setting a mark that was never beaten in 
the same kind of rock, Gunnison (Colo.) 
granite. Chamberlain remained among the 
top-notch team drillers longer than any of 
his contemporaries. Over a period of years 
he teamed with various men; but, no mat- 
ter who his partner was, the pair always 
was a serious contender for first-prize 
money in the contests that were immensely 
popular in western mining camps around 
the turn of the century. Chamberiain 
weighed 210 pounds when in drilling trim. 
He was born in Lane, Kans., April 16, 1871. 
He became a miner in the Idaho Springs- 
Central City District of Colorado when in 
his teens, and there learned to swing a 
hammer. He spent most of his life in the 
same region; and at the time of his death, 
which came suddenly from a heart attack, 
he was operating the Notoway mining 
properties at Central City. 


ear eee 


Prof. William John Mac- 


Rankine @uorn Rankine, who oc- 
Memorial cupied the chair of civil 
Movement engineering at the Uni- 


versity of Glasgow, Scot- 
land, from 1855 to 1872, is conceded to 
have been one of the world’s greatest en- 
gineers. In his voluminous writings, he 
clarified the principles upon which modern 
scientific engineering rests. Their effect 
upon subsequent industrial development 
was so great that it is claimed that every 
machine, dam, bridge, or steamship that 
has been scientifically designed during the 
past 60 years owes something to this man. 
Singularly enough, there exists no real 
memorial to Rankine, and a movement has 
been started to erect one at the University 
of Glasgow with contributions from the 
students of engineering colleges in the 
United States. The lead is being taken by 
the chapter of the Tau Beta Pi, national 
engineering honor society, at Virginia Poly- 
technic Institute. It is proposed to raise 
$15,000, representing an average of twenty 
cents from each of the 75,000 students that 
are now enrolled in the nation’s technical 
schools. 


*. RoR 


The war in Europe has 


Spraying materially increased the use 
War of compressed air for ap- 
Paint plying paint to protect 


civilians against air raids. 
British trade papers are carrying adver- 
tisements of spray-gun manufacturers 
pointing out the merits of their equipment 
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This and That 


for blacking-out. It is claimed that win- 
dows can be sprayed with black or blue 
paint in one-fifth the time required for 
brushing. Because of the evenness of the 
application, one sprayed coat is said to be 
as effective as two brushed coats in pre- 
venting light leakage. Spraying is also 
being advocated as the quickest and 
cheapest way of giving large buildings or 
other structures a variegated color scheme 
for the purpose of camouflaging them. 
Using a large spray gun, a good workman 
can cover from 3,000 to 4,000 square feet of 
surface an hour. 


be Mee 
It is reported by the U. S. 


Novel Bureau of Mines that nearly 
Safety one-fifth of the fatalities in 
Signal coal mines are attributable to 


haulage operations. A simple 
form of switch signal that promises to make 
underground haulage safer has been placed 
on the market by the Portable Lamp & 
Equipment Company of Pittsburgh, Pa. 
The signal makes use of reflector buttons 
such as those widely employed in highway 
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direction and warning signs. There is a 
cluster of these buttons in each upper 
corner—one red and the other green—and 
an arm is attached so that it will swing to 
either side and thus cover either cluster. 
The signal is mounted on a tie opposite the 
switch throw, with a tie rod extending from 
the lower end of the signal arm to a hole in 
the switch bridle bar. When the switch is 
thrown, the arm moves automatically, 
covering the green reflectors when it is 
open and the red ones when it is closed. It 
is said that the light from a mine locomotive 
makes the signal visible 1,000 feet away, 





giving ample time to stop if the switch is 
open. An electric cap lamp will pick up the 
signal 600 feet away. 


oe 


From statistics compiled by 


Ges the American Petroleum In- 
Tax stitute, it appears that a cer- 
Toll 


tain filling-station operator was 
not being merely facetious 
when he erected a sign reading: ‘Taxes 
Collected Here. We Also Sell Gasoline.” 
The A.P.I. reports that there are 1,400,000 
gasoline pumps in use in the 408,000 service 
stations in the United States, and that they 
average $691 annually in tax collections for 
national, state, and local governments. 
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Because of the war in Eu- : 


Death ‘ope, the invention of a new 
Dealing method of firing torpedoes 
Shadows is a matter of prime inter- 


est. John Hays Hammond, 
Jr., of Gloucester, Mass., whose father was 
a renowned mining engineer, has received 
a patent on a torpedo that makes use of 
the shadow of a ship to blow the vessel up. 
The torpedo travels deep under the surface, 
its course being directed by an electrical 
system that is connected with a photo- 
electric cell in the top of the missile. As 
soon as the torpedo passes underneath a 
ship, the latter’s shadow cuts off the light 
to the cell, whereupon the controlling 
mechanism automatically changes the 
course of the torpedo, sending it straight 
upward against the bottom of the vessel. 
At the same time a solenoid, that controls 
the firing of the torpedo, is energized. To 
prevent a premature explosion should the 
missile pass under floating debris, there is a 
delay-action unit that makes it necessary 
for the photoelectric cell to be cut off from 
light for an appreciable period before the 
torpedo will explode. 


Fae Se 


Most artists paint easel pic- 


Spray tures with a brush, but R. L. 
un de Gayner of Chicago, Ill., has 
Artist 


turned to the air spray gun 
as a medium of expressing him- 
self on canvas. Wielding a spraying appara- 
tus with surprising speed and skill, he 
paints landscapes that are pleasing to the 
eye in as little as five minutes. For a clip- 
per ship in full sail he requires about an 
hour and a quarter. Mr. de Gayner ex- 
hibited his talent at a recent show of auto- 
motive maintenance men in New York. He 
formerly painted automobiles; but gave 
that up when he found that he could paint 
pictures that would sell. He has sold some 
for $75 to $100 apiece. Last year he turned 
out 1,500 pictures, or what is considered | 
double the lifetime output of a prolific 
brush painter. 
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Experiments on the Channel Islands 


with dull-orange roads have brought out ° 


the fact that that color cuts down glare by 
about 40 per cent and thus reduces traffic 
accidents. 


For the convenience of inspectors, H. O. 
Bates is offering a new hammer stamp with 
interchangeable type that is designed to 
serve all his needs. It is built of shock- 
resisting alloy steel such as is required for 





ie 


the inspection of metals and their products, 
and is provided with a spring-steel clip 
which firmly holds the shoulder-style type 
in place. The Hercules Inspectors Hammer 
can be had with a clip at both ends and in 
larger sizes that accommodate more than 
one piece of type. Unengraved blanks are 
carried in stock to fit each hammer so that 
replacement orders can be taken care of 
without delay. 


A 1¥%-ton pneumatic jack supported by 
an adjustable frame that spans a pit or 
vehicle-lifting mechanism is offered by the 
Stewart-Warner Corporation. It has a 5- 
inch lift, and is designed to take the weight 
of a car or truck from one or more bearings 
so that grease can be injected into them 
without difficulty. 


An improved type of mine- and indus- 
trial-car coupling has been announced by 
the Ohio Brass Company. In place of 
draft springs, which served only as shock 
absorbers, the new mechanism has rubber 
pads and a self-centering device by means 
of which cars can be coupled by impact on 
a straight or curved track—no manual 
adjustment or aligning is required. It is 
claimed that the pads are capable of ab- 
sorbing impact blows up to 50,000 pounds. 


So thoroughly have geologists combed 
the earth that only about twenty strange 
minerals were discovered during the past 
two years. The newest one was found and 
identified by J. J. Fahey, a chemist of the 
U. S. Geological Survey. It is composed of 
a double carbonate of sodium and calcium 
and has been named shortite in honor of 
Dr. M. N. Short, professor of Optical 
Mineralogy at the University of Arizona 
and formerly a geologist of the Survey. It 
was discovered in the form of disseminated, 
well-shaped crystals in core sections from 
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an oil and gas well drilled on leased Gov- 


ernment land in Sweetwater County, 
Wyoming. Whether the mineral has any 
commercial value is not yet known. How- 
ever, it is associated with large quantities 
of trona which has potential commercial 
value. The latter was identified in 1938 in 
a sample from the same well. 


In a loose-leaf folder, the Air-Maze 
Corporation has bound three illustrated 
catalogues descriptive of its complete line 
of industrial air filters of the oil-bath, multi- 
maze, and unimaze types for heavy-duty 
and automotive services, as well as for 
popular makes of cars and trucks. It is a 
handy reference book that will enable a 
person to select the unit he may need for 
any one of a wide range of air-filter appli- 
cations. Copies of the catalogues may be 
obtained from the Air-Maze Corporation, 
5200 Harvard Avenue, Cleveland, Ohio. 


By means of what has been described as 
a ‘tin ear’’—actually an industrial noise 
analyzer—unskilled workers can, it is said, 
determine whether or not machinery is 
functioning properly. The instrument was 
developed by Electrical Research Products, 
Inc., New York, N. Y., and measures the 
intensity of sound at any preselected pitch; 
being deaf to all other factory noises. So 
long as a machine runs as it should, the in- 
dicator of the device remains at the neutral 
point; but the instant the normal sound- 
frequency intensity is upset, that fact is 
recorded on the dial, thus warning the 
operator that his machine needs attention. 


This is a Kari-All, a miniature ferris 
wheel that will hold the many small sup- 
plies and things that workmen have to 





have ready at hand in shipping depart- 
ments, assembly rooms, or the like. It 
has eight troughs divided into more than 
30 compartments in which nails, screws, 
bolts, nuts, pins, tag hooks, crayons, etc., 
can be neatly kept each in its own place 
and within easy reach. The unit is 10 











inches wide, 10 inches long, and 12 inches 
high, and works with equal facility set on 
top of a work bench or fastened by means 
of brackets to a column or wall. The Kari- 
All Parts Assorter, to give it its full name, 
is made by the Diagraph-Bradley Stencil 
Machine Corporation, St. Louis, Mo., 
which offers to send it out on trial. 


What might be called a double-duty 
spray gun has been developed by Alexander 
Milburn Company. The Type KSC, as 
it is designated, can be used either to re- 
move caked grease and dirt from engines or 
to lubricate springs, shackles, and other 
automotive parts. The air, which is re- 
leased by a slight pressure of the thumb 





on a trigger, enters the unit through the 
handle and siphons the oil or cleaning fluid 
such as kerosene from a small reservoir. 
Delivery is controlled by an adjustable 
nozzle which is locked by a knurled nut. 
Any desired volume of discharge from a 
finely atomized spray to an almost solid 
stream may be obtained and, because of 
the long and slender nozzle, directed against 
parts that are ordinarily beyond reach. 
With only the air supply turned on, the 
gun can be used for dusting and drying 
purposes. It is built so that it can be easily 
held and operated with one hand. 


What is known as a Banbury mixer is 
now being extensively employed in the rub- 
ber industry as a substitute for the so-called 
rubber mill by means of which the crude 
material is kneaded or plasticized and thor- 
oughly compounded. In processing rubber, 
or any of the synthetic products such as 
Neoprene, it is important that the carefully 
weighed ingredients be uniformly distrib- 
uted throughout the mass. In the case of 
mill mixing, the batch is passed repeatedly 
through a bank of two hollow, cylindrical 
rolls that rotate in opposite directions and 
carry water. The Banbury has two rotors 
that are pear shaped in cross section and, 
lengthwise, form an interrupted spiral. 
The mixing is done in an inclosed chamber 
in which the rotors turn contrariwise. The 
latter, together with the jacketed wall of 
the mixing chamber, is filled with water to 
absorb the heat generated in the course of 
the kneading operation. The material is 
kept within the sphere of action of the rotors 
by an air-opérated, floating ram that can, 
simultaneously, exert pressure on the rub- 
ber, if desired. These various features cause 
the batch to be continually circulated as it 
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is being worked, thus, producing a homo- 
geneous mix. Banbury’s come in sizes capa- 
ble of handling from 100 to 1,000 pounds, 
as against 40 to 400 pounds for the slower- 
operating roll mills. The latter, however, 
are suitable for processing any one of the 
various rubber compounds. 





Knock-down partitions that can be 
easily set up and quickly taken down for re- 
locating are desirable for use in offices and 
factories where changing conditions neces- 
sitate occasional rearranging or subdividing 
of working spaces. Walls of this description 
are made by Johns-Manville either in the 
free-standing or ceiling-high type, and con- 
sist of panels, 134 inches thick, of a sealed, 
light-weight material covered on both sides 
with an asbestos cement called Transite. 
They are anchored to steel floor channels 
concealed in the panels, and come complete 
with frames, doors, hardware, and in a soft 
gray finish that can be waxed or painted 
to blend with standard color schemes. 
Aside from being fireproof, they are said 
to be as sound resistant as 3-inch partitions 
of the usual construction. 





To meet the need for a quick-acting brake 
for high-speed trains, Budd Wheel Com- 
pany has developed a system of braking 
that, except for the use of compressed air, 
in no way resembles the conventional type. 
The shoe used is a composition and not a 
metal one, and the pressure is not exerted 
against the rim of the wheel but against an 
air-cooled disk or drum mounted on the axle 
inside the wheel. The heat generated during 
the braking operation is transmitted to fins 
on the disk and thus rapidly dissipated ; and 
special automatic control devices are pro- 
vided to prevent the wheels from sliding and 
causing flat spots when the brakes are sud- 
denly applied. The General Pershing Zephyr 
of the Burlington Lines is the first train to 
be so equipped, and can, it is said, be 
brought to a stop smoothly within 2,500- 
3,000 feet when making 100 miles an hour, 
or in about half the distance that would 
normally be required. 





There is a new corking machine on the 
market that seals from 50 to 130 bottles a 
minute with the assistance of compressed 
air. It is designed for flanged corks, which 
are carried in a hopper on top of the 
machine and fed, one at a time, to a rotary 
head provided with a number of receiving 
stations. Delivery is effected under air 
pressure by way of a chute; and above each 
station is a pressure-backed mechanism 
that compensates for any difference in the 
height of the bottles. A conveyor feeds the 
latter at the desired speed on to a rotating 
table made up of a number of segments. 
With a bottle accurately spotted beneath 
the driving station, the particular segment 
on which it stands is raised, thus forcing the 
cork well into the bottle. As soon as the 
operation is completed, the segment moves 
down, out of the way, and the bottle is auto- 
matically placed on an outgoing conveyor. 


November, 1939 









_G-E synchronous 
compressors on 


(for Specifying 


G-E Synchronous Motors 
to Drive Compressors 


] Improved Power-factor— Lower Power Costs. The addi- 

* tion of a synchronous motor can improve the power-factor of 
your distribution system. The resultant improvement cuts 
voltage drop and heating losses, increases the operating efficiency 
of other electric equipment, and reduces power costs. For ex- 
ample, $600, $1,200, $3,380, $4,200—each of these figures repre- 
sents the annual saving resulting from the installation of a G-E 
synchronous motor. 


G-E Experience and Design. General Electric has built 
synchronous motors for almost half a century. Constant 
improvements in design have been made as a result of research, 
For example, General Electric introduced fabricated steel stators 
and new nonaging insulation varnishes. General Electric also 
builds a complete line of control equipment and motor-generators 
for synchronous motor excitation. Thus, one company offers you 
undivided responsibility for the co-ordination of the electric 
equipment for your compressors. 


Quick Service Facilities. No matter where your jobs may 

* be, speedy G-E service is always available. General Electric 

has sales engineers in 103 cities throughout the country. In 

addition, there are 30 G-E warehouses and 25 G-E service shops. 

For further information, call the nearest G-E office or write 
General Electric, Schenectady, New York. 
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IT PAYS TO USE ,.. 2c... 


tutes for sheet mica and splittings have 
CooK’s META IC been produced in the United States under 
4 J dé 


the names of Alsifilm and Watsonite. The 
latter was developed by Charles E. Watson, 

SEALING 
PRESSURES 







and is made of white scrap or flake mica by 
special processes. “In effect,’’ says Mineral 
Trade Notes, ‘“‘Watsonite is dehydrated 
muscovite heated carefully to avoid distor- 
tion.’’ With flexible binders, it is used to 
coat tapes of paper, linen, etc., and with an 
inorganic binder it can be turned into a 
plastic mass suitable for molding. The di- 
electric properties and break-down resist- 
ance of both products are said to be much 
superior to those of ordinary mica. 

Alsifilm is made of bentonite, a bedded 
plastic clay that swells greatly upon wet- 
ting. It was discovered by Ernst A. Hauser, 
professor of chemistry at the Massachusetts 
Institute of Technology, and has involved 
the testing of some 40 samples of domestic 
and foreign origin and examination of each 
of these and their products by X-ray. 
Material yielding about 75 per cent of the 
ultrafine or colloidal particles is, at the pre- 
sent stage of the investigations, considered 
best suited for the purpose. 





The first step in the manufacture of Alsi- 
film is to make a colloidal water suspension 
carrying about 2 per cent solids. After clari- 


nec®® From aletter fication, the 2 per cent suspension is con- 
fe howd centrated to 6-10 per cent solids. This is 

accomplished by evaporation. The result 

is a jelly that can be converted into sheets 


- « - and the field inspection showed both ¥ &™%: spreading, etc., on to an end- 





packing and rod good for another 13 years 


Ts is a typical COOK'S Floating Metallic Packing performance. 
Our extensive “case history” file is full of similar records of years of 
service with not a penny for packing or rod maintenance. 


The reason why COOK'S Packings stay tight so long and cause so 
little wear on the rod, is that their design and material combine to re- 
duce friction to the merest fraction. More and more engineers are 
learning that it pays to change to these packings that are so dependable 
they are quickly forgotten. 


There is a proven type of COOK'S Packing, in both the split case 
and annular cup styles, for all Air, Gas and Steam pressure and temper- 
ature requirements. Every one is delivered ready for quick application 
to the stuffing box. Order COOK'S Packings from the manufacturer 


of your machine or from us direct. 
* 7 « 


Many modern engines and compressors are delivered factory equipped 
with COOK'S Packings. Others come COOK equipped on request. 
When ordering new compressors make sure you get the genuine by 


specifying COOK’S Metallic Packings by name. 


C. LEE COOK MANUFACTURING CO. 
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less brass belt oiled to promote adherence 
of the slurry, the thickness of the film being 
controlled by a knife or striker suspended 
above the conveyor. 

Machinery for continuous operation has 
been designed. By means of it, the belt will 
be carried through a drying chamber, to 
additional processing apparatus, if desired, 
and to a scraper that will strip off the sheet 
while the conveyor returns to the oiler to 
receive another coat of jelly, whereupon the 
cycle will be repeated. The finished material 
is wound on reels. At present, the sheets 
are produced one at a time on a brass plate. | 
In laminated form, Alsifilm has been made 
into commutator segments and even into 
V-rings which have been used successfully 
in motors and generators. However, while 
flat products offer no serious manufacturing 
difficulties, molded ones such as V-rings still 
present problems. It is also necessary to 
develop a satisfactory drying technique. 
Owing to the large amount of water that | 
has to be removed, the film is liable to crack | 
or otherwise to suffer distortion if the sur- 
face dries first. Good results have already % 
been obtained with infra-red rays by means 
of which the drying can be done literally 
from the inside out. These problems, how- 
ever, are not insurmountable; and several 
foreign countries have already obtained the 
rights to manufacture Alsifilm. In the 
United States, tentative arrangements 
have been made for its production. 
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